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DESCRIPTION 



5 TECHNICAL FIELD 

^is invention relates to new ben.nH 

medicament. "setul as a 

10 background art 

Somc bcn ^dia 2 epine derivative, h , 
— — n E U rop Can Paicnl ; 7 h - b - k —- .-.crl^. 

- d Internationa, P ub • • " ^ PUbl — ^ 349949 

" al Pubka,lon No. WO 96/04254. 

DISCLOSURE OF INVENTION 
This invention relates to new h> 

More particularly, it rc Ht.-< , 

» ch " ,t; cysiokinin-B (CCK Bi ■ , 

(CCK-A/B,., ) """agonisls or tholccyslokinin-A and B 

Prc^. „„„,„ » "«.P«.H... .. 4/or 

" ° f "PP"i'« regula.ory S ys lem « , 
— u,,. dlsordcrs associaie »>«» (.-«.. 

h ypcrac[iviiv (e.g., jrrilable bowel syndrom h smo °"> muscle 

' n ' a * etc )- Pancreatitis etc. 
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a " d a,S ° USefu ' « analgesics. 

ThC benzod i^pine derivatives of , fc - 
~- >y -he foiJowi , g formuJa (j) ^ ~" c an be 



R»- 




Wherein 

R ' is 

(1) lower alkyl; 

(2) h >' drox y('ower)alky|; 

(3) Pr ° ,eC,ed h - Vd -x y(Jo wer )aJlfv , 

(4) helCr °™ 
Sui '^.e substitucm(s); 

^ aryl(, ° Wer >" k " -"eh may have one „ m 

(6) Carbox y(lower)alkyj; 

(?) Pr ° teC,ed Carb -y ( ,ower)a,lc yJ; 0r 
(«) O 
II 

-A- C- R* 
(wherein 

A is ,OWer alkylene and 
is 

( a ) lower alky), 
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(b) C 3 -C, cycloalkyl, 

(c) adamantyl, 

(d) ar y' w ^ich may have one or m „ 

one or more suitable 

substitucnt(s), 

(e) amino which may have one or • 

ne or 'wo suitable 

substituenl(s), 
(0 a «bicyclo[3.2.2jnony], or 

SatUra,Cd ^~o cycUc group eonuining 

° f m ° rC Sui,able «ub.ii,„eni(,)i 

R is 

(1) lower alkyl, 

(2) C,-C, cycloaikyj, 

(3) ,0Wcr a, koxy()ower)alky| ; 

( 4 ) C,-C, cycloalky](lower)aIkyl, 

( 5 ) N, ^^(low C r)aiky, amino(Jower)aIky] 

(6) l0Wer a,k >"PiP-a 21 iny, ( ,ow tr)alkyJi 

(7) lower aJky|,hio(lower)alkyI, 

(8) hydroxy(lower)aJkyJ, 

(9) P rot ^d hydroxy(J ower)aJkyI 

(10) a2abic > c 'o[3.2.2J„ony] ( ,ow er) l lkvJ> 

(11) aryl which mav have one nr 

' C ° ne or m «re suitable 

substiiuent(s), 

(12) cyano, 

C3) lower alkanoyl, 
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(14) carboxy(lower)alkenyl, or 

(15) protected carboxy(Jowcr)a]kenyl ; 

R 3 is indolyl or -NH-R 6 [wherein R 6 is 
5 (1) aryl which may have one or more suitable 

substituent(s), 

(2) pyridyl which may have one or more suitable 

substituent(s), or 

(3) C,-C 8 cycioalkyl], and 
10 R 1 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(]ower)alkylam ino, 

5 with proviso that when R< is hydrogen, then R J is lower alky] 

or C,-C„ cycloalkyl(lower)alkyI, 



20 



or a pharmaceutically acceptable salt thereof. 

According to the present invention, the new benzodiazepine 
derivatives (1) can be prepared by the processes which are illustrated 
in the following scheme. 
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Process 1 



R<- 



Ri 




or its reactive derivative 

at the amino group or a salt 

thereof 



o 

II 

HO— C— R3 
OH) 

or its reactive derivative 
or a salt thereof 




or a salt thereof 
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Process 2 



H 




R2 

0) 



<** a salt thereof 



6 



WO 98/15535 



PCT/Jp^^ 



Process 3 




A-CX3QH 

Jn <-V 



-jst 




o 

NH- C-R3 



R2 

(VI) 

° r ,ts rea «iv« derivative 
thereof 



g^up or a sail 



+" HN 

(vu) 

° r iLs reac ^'e derivative 
211 irruno 



group or a salt 



hereof 



R 4 - 




O 



R? 
Oa) 



°i" a salt thereof 
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Process 4 



A-COOH 




R 8 
(vm) 

°r its reactive derivative 
at the nrmya grcup or u suit 
thereof 




wherein R '. R- r' r -> . , 

• • R . R , -nd A a ,e each as 

J '» sa.uraud hc, er „ mon „ cyc|k . group 

- o„ c nilrogc „ a , om which 

".ay-..v e „ net „,„ 0 , esuj , ab]esubsi . uen|(s) 

X is halogen, 

R? is hydrogen, lower alkvl or i, a 

alkyl or hydroxy(]o w er )a Jkyl 

lower alkyl, hydroxy(lo werjalkyl, 
»ry](lower)alkyl or pyridyl. 
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The starting compounds (II), (IV) and 
•^fo„o wingprocesses _ ( 0 ^ bC P"P«ed by 



Process A 




or a salt thereof 



4- 



(V) 

or a .saJt thereof 
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cess B 
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or its 



at the 



thereof 



reactive derisive 
CariX * y Sroup or a ^ 



-f- 



(VH) 

° r r — de^ 
* ^ ^rtno group 
hereof 



or a salt 



O 

-TV- 



Ox 



I 



-NT" 



or ^ saJt thereof 
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Process C 



R 4 — - 




or a salt thereof 

I *** ™° Protective 
R' 

O 



<XL>- 



R* 

on) 

or a saJt thereof 
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A -Rio 




COD 
cr a salt thereof 



Elininaticn reaction cf 

the carboxy protective group 
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Process E 




or its reactive derivative 

at the amino group or a salt 

thereof 



o 

II 

HO C -R3 
OH) 

or its reactive derivative 
or a salt thereof 




(IV) 



or a salt thereof 



wherein R', R 2 rJ r * v ..->. 

X, -Nj) and A arc 

above, 

R' is protected amino, and 



each as defined 



is protected carboxy. 
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With "g«d to the object compound m ■ 

impound (I) has the . ,hat the 

( } ftaS the « ro «P of the formula : 



NE 




" «« • can a , so cxist ,.; tht 

N H 
' — NK 




MB • \\ // 

"Presented for the co u 'omenc isomers are 

r tne convenient sake by one exnr~ • 
the formula (A) " CX P rcssl °n of the group of 

Fur ther, i„ case tha , the co 

, : 1 } " the § ro "P of the 



formula : 



K 
N 

K K 



20 in R* 

' Sr ° UP c » •«!.« in the tautomeric fro 

tautomeric eauilih : m and suc " 

equilibrium can be represented by the fol.n ■ 

y ^e following scheme. 

E 
N 

_y \n — - n 

\) // 

K — N / 
25 N NH 

(C) 
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Both of the above tautomeric isomers are included within the 
scope of the present invention. In the present specification and claim, 
•he compounds inc.udtng the group of such tautomeric isomers are 
represented for the convenient sake by one expression of the group of 
5 the formula (C). 



BEST MODE FOR CARRYING OUT THE INVENTION 
Suitable pharmaceutical^ acceptable salts of the object 
compound (I) are conventional non-toxic salts and include a metal 
10 salts such as an alkali metal salt (e.g., sodium salt, potassium salt, 
etc) and an alkaline earth metal sal, (e.g., calcium salt, magnesium 
salt, etc.), an ammonium salt, an organic base salt (e.g., 
trimethylamine sal,, triethylamine salt, pyridine salt, picol.ne salt, 
dicyclohexylamine sal,, N.N'-dibenzylethylene diamine salt, etc.), an 
15 organic acid salt (e.g., acetate, ma.ea.e, tartrate, methanesulfonate, 
benzenwulfonate, formate, toluencsulfonate, trifluoroacetate, etc.), 
an inorganic acid sal, (e.g., hydrochloride, hydrobromide, sulfate, 
Phosphate, etc.), a sal, wi.h an amino acid (e.g., arginine, aspartic 
acid, glutamic acid, etc.), and the like. 

In .he above and subsequent descriptions of the present 
specification, suitable examples and illustrations of the various 
definitions which the present invention include within the scope 
thereof are explained in detail as follows. 

The term "lower" is intended to mean 1 to 6 carbon atom(s), 
unless otherwise indicated. 
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Suitable "lower alkvl" m 

S " i,ab,e "^'«>- Pro.eciv. „ roup „ . 

5 h ydroxy(lower)alkvl - & ' n "Protected 

UaiJcyl may ,„ j 

yi ' wh,c h inc udes .• 

^•~„ amp , csofihesa id y " c " ns • 
( '• 8 '' 

'sovalcrvl oxalvl < v ««lery], 
' ' - VJ - iu «'ny|, pivaloyf e .c V ,„ 

„ y , „ y ,„ ycarbo :; 

b "tanesulfonvl etc V ,So P™Pane S ul.ony], 
- v • ccc ), arencsulfonyl (c o h „ 

- VJ (e.g., benzoyl, toluoy! xvlovl „ u L 
'-■"rboo,, c ,c,. arM ''^''"^^ph.haloy,, 
C <C), ar(lower)alkanovI / c „ nh , 

. , )! ^'^alkoxycarbonvl (e . 

o ..-,:ri" ta,,nw,rt,o, "-'--''-'-«™-« 

um such as an oxviren c„if 

"■•«™« «.., P .. cb ., 

' J ' Py~o, iny ,, imidazoly , 
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P.vrazoiy,, pyridyl and n _ q 

^"J>2,3-triazoJy|, 2H-l,2,3-lria2olyJ elc) i e) i 

5 ^«- A 4.. r ,„ tayI , 5 djh ' yd ' 0,riaZ "•«•■ 

' ' lnaz,n y'. etc.), cic • 

^ ,o 8 . mcmbercd teier cIta ;• ' 

"* »•'«,.. « lora(s) , for ,„ »r.op Co.,.,.,., , 

"""«... P.P.,„,. , Pyrr °"' di " y '' , - M "»»«-y'. 

' »"P er azinyJ, azacyclohenivi » 

y icnepiy], azacyclooctyl, etc • 

""saturated condensed heterocyclic , 

10 nitrogen atom. . r P C ° ntai "^ 1 to 5 

isoin CXamP,C ' '-'-^ 

'"-oh-yl. indo,i 2ynyI( ben2jmid y " 

'-«oly». oen.o.ria.o.vi tclrazo , ' ^ 1S ° qUln ° ,yl - 

r--....r.»l. fl 5 bl : J Ctra20, ° Pyr,dy '' — 
"^oii.s-bjpyndazinyj, etc . Hit, a 

• h d,hydr0,ria2 olop yr idazin y ,, 

5 

"•»'*. iS o Xa2l) ,„ dihvdri . "" rosc " «" ««p... 

— -3, o8 . msmbcrcdhe , ero •)""■.. 

»W« ...«(., a „ d , ,„ 3 ... Sr ° UP ""'•'■'■« 1 '0 2 

"""'Pholinyl, elc, ; 

"nsa.uratcd c„„ d c nsed he.erocvclic „, 

"»» -.-(.) a„ d , ,„ 3 . 8 °" P C °"* tafa « ' '« ^ 

— ,. b .^ dia20Jyl e ,;" roscn -■«• *» 
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10 



15 



iniadiazolyl), etc.,- J>2,3- 

' sa,ura,ed 3 8 -^»d he , cromonocycll 

" 2 ...-(.) a„d , , 0 3 • ' C0 "' a, ' ni " g 1 

...... m ' r08Cn ""^ f °< —P^. 

» — e,3,„ 8 . mMberedhc , 

■■"»■••'»-. r., „„ pl . ^...^ ; • ,B « re " »»'-<.• 

unsaturated 3 (o s m u 

° 8 - mem bered heieromonocyclic 

«"",ura,cd condense he,. rom „„ ocvclic „ 

be „. ' ' ' ' 3 " i,r0S " ««(.). fr cxa mple 
»•«».»«..,-.. K„ 2 „, hia d iaz0ly ,, ..... and ' 

~ -.^-. yl . e ,„d t phenyI , Md 

S «'«able "protected carboxv" m, ■ 

' ^ lncl ^-- ri ified carboxy 



and the like. 



Suitable example of the ester m ■ 

bu.yj ester , 'sobutyl ester> 

U, - VJ «ter, pentyl ester, hexyl ester e,, » u- 

ester, etc.) which may have at Icici 

one suitable subMUucntf-s. f 

" t(s) - for example, ]ower 

aHcanoyIoxy(Jower)aJkv] ester r, 

' y Slerfe -S- a «'oxymc,hy] ester 

Prop.onyloxymethyl ester h„, ■ 

y «ur. butyryioxymethy, ester) va , _ 

0Xyme,h >" Pivaioy.oxymethy, ester b 

y £StCr ' hexa "»y'oxy m ethyI ester 
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* 2). fc „.. orlox „ lty| ,„„_ iso . bulyry , oxyme „ iy| es|cf ^ 
•'^..^-..M ..,„. 3,3. diraell , ylbll , yry|oxyme , hy| 
Uor 2)-penlano y Jox y ei|, y | ester, etc.), lower 

"k»«"ulfo„ y |(| ower)alk c j-mM.fe.h , 

v e - ^ mesylethyJ ester, etc ) 

mono(or di or tri)-halo(lower)alky. ester < , • 

" - eMcr ( e S- 2-iodocthyl ester, 
-2,2-tnchloroethyl ester, etc.), lower 

alkoxycarhonvloxyriower^lkvi . , , 

..... e,„„ " h "'"<'•• " «">o.yc.rbo. yI ., ynielty| 

' ,, """ rt ""»>«'M 2. raelhoxycarbonyloxyei 

"ter, J-^hoxycarbonyJoxyethyl ester lie 

y nyt ester, 1 -isopropoxycarbonyl- 

oxycthy] ester, etc.), 
'« ..^.hM..-.„.. ky , ,.,„ „... ra e, hyl , hi „ me , hy| ..^ 

- or 3- «, 4->„.h,l,hlob.. y l „ ler , ,.(„, 2 - or 3- or 4- „, 
5-)mch yl , hi „ penlyl „,„ ,. (or2 . or3 or4 . gr5 or 

«->«.M.hl.b„„ «,cr, c , hyMhi „ melhy| eslcr ] (or 

". (or 2- „r 3-)elhyllhiopropyl e s ,er 
•M«, C r, ] . ( or2- )P r„ pyl , h ,, c , hyU . slcr ,. (o ; 2 
•»P^ y „ hl „ p r 0py , esler , , lc0> phlhalidy ,, cne(lower)a|kyi 

"™ t, " l "- ! -'- 1 ' 3 -' i --%w«.*,, !lt , lti(i 

-^-2..». I .3. dI .„ I . 4 . yl)millyI ., l<ri (5 . clhy , 2 . oxo ;; 3 

diOXO '- 4 - yl,me ' hy, "'"' (5 -----..3-.o X „ I . 4 . yI)clhy|es , er 
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7 c.r (..«. v jnyl „ c 

p^i, :::;: e,hoxybc " 2 '" «- 

nave at lp, ct „ * ar y J ester whiVk 

least one suitable <. u . w ntch may 

Su "«l"* ' lower allylcne „ „ "'"= a " d "« «kc. 

IS i-i ^ ne ' P enta meihvlen^ k 

" ^^.. hAlU4irt »•«..»«». »„.....,,». 

c ■ carbon atomCs) 

Suitable "r r 1 
■<" ( ~.i cvcloalkvl" m 

cydopentyl. cycJohexy] CVcloh W ' 

^'UWc "sa luraled y,0hWand ^c, y ,. 

,eas ' ni, rogen al0m „ . yt, ' C S ro "P co„tai„ ing at 

" m may include 

saturated 3 tn « 

u to 8-membered heterom 

1 4 ■«■-« — ». *, — M ^ s ' oup 

«..,....„„, 

saturated 3 tn « 
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morpholinyL etc.,; 



,'° ; 5 "" Ur a ' 0m<s) " d 1 10 3 — «.-(.). r„ r . MBP1 . 

thiazohdinyl, elc „ and the Hke 

SU " aMt "' 0W " '» ...h.. r , elhoxy 

— . ... Pn ,p„ y . „„..„. ,. buloxy , pen , y|oxy ■ 

he xyloxy, and the like. 
Suitable "subsr 

UCnI " he - oc y c,ic(,owe r) a, kyl 

w h.ch may have one or mn 

10 ary, ^-0a. ky , which may have one or mQ 

. . or more suitable 

S "bs, IlUe „ t(s) ., .. ary) wh . ch 

. . r ndve one or more suitable 

«■ - ...r.... ..... „ hich raay havc ... ^ 

~" — - ««p«n.- ,,,, >,„,.,, Iow . r alk „, y (whicb ( ; 

•«-'«'- ..*„,„.„„>.,>„„ , 

""""ydowerjalkoxy, „ ilr0 

0 h„ rf „ m "" , • 1i>«yl»mi„„, 

M,o„ y( ,„«, )alkyl , aryl(lower) „, kyli carbamoyi ow ^ ^ 

•.«P«n.- ..... „, , subs cd carbamoy| (whkh h 

r ,rp "" ,c >•»*■. ...o 8 «„ (..,.. ch , ur , ne , „,„„,.; 

P """""'- bu ' y " hi - ~- "•>. c> My . f , m carboxy 
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(which is exemplified above. , • L 

„. . . ab ° Ve) ' tn P hen y'( 1 -ver)alkylte t ra Z oJv, 

hydroxy lmJ no(lower)allcyl , e _ * ' 

■ j v h y dr °xyimino me (hvl 

hydroxyiminoeihy], etc ) , u]fnn * 

~.v,. ,e„ a20 , yl(l0>ver)alkyl , d , |ower)a|ty|amjno ' 

5 N ' N -'"«M.»i..,.,, ) , 1 „ d , nt|lte ( 6 " 

SU " ab,C »-P'" o..h« said m „„ 0 or ,.,„„,,„„„„ 

Ca " ,am0> " ""^ b ' " «('«.r).lt,l,.,b.. ejl ( . g 

-«^l«.rb.,.„„. ai m e, hy , carbam „ y , e , hylcarbamoy , 

,*„,.,, N. melhy , N . e , hy , carbamoyi propy ; carbii 

d ' P '° P "— »W, iS o pr „ py , carbamoylj kulyle 

Pwtjrlc.rb.moyl, he.ylcarbamoyl, etc , heler „ ,. 

, . bclerocyclic carbamoyl l c » 

"""Olykarbamow, «,c..). m„„„ „, ' S " 

)0»wcr )a , ly , carbam „ y| (e g carbosymc , hy , carbani 
-^ y e, hy , carbamoyI> 2 . carboxye , by , carbamuyi ^ 

5 d '^rboxypropylcarbamoy| etc . m„„ 

u >'. e 'c ,), mono or di (lower 

a,kox y-rbonyI)(,ower)aIky]carba m oy. (e.g., 

1,3-dic.hoxycarbonylpropylcarbamoyl etc \ m 

moyj.etc), mono or di (protected 

-o-»(.o»cr ) a, ky , carbaraoy , (whcrej „ „ proiecud 

•«-PHfl.d .*.«,.„..„ di W o^ lkylUmi _ 

a lky]carbamo vl (r » i ^- 

^ ( 8 " - d '- h >'»-"oct hyIcarbamoyl> e|c } 

»-'«.b„ "lower alkanoy, may ^ 
Prop.ony,. butyry , ; isob dCe, - V, > 
]ike . 1S ° Va, -yJ. Piva.oyl and the 

Suitable "lower aikenyl" m ay include vinyl nron, , 

■nyi, propeny], butenyl, 
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Pentenyl, hexenyl and .he like. 

s..,. M . ...,.„ prolcc „. ve sroup „ h _ pfoie£icd ^ 



R' is 

(1) lower alky]; 

(2) hydroxy(Jower)alkyJ; 

(3) acyloxy(lower)alkyl; 

(1) "•""'^•"•('—o.i^i w hich may havc onc or morc 

a 'kyl and acyj; 

(6) tarboxy(lower)alkyl; 

(7) esierified carboxy(k.wer)aIkyl; or 

(8) O 
II 

- A-C-R 5 
[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyj, 

(b) C,-C 3 eycloalkyl, 

(c) adamaniyj, 

W«yi which raay havc 0 „ eornorc snbs „, uem(s) 
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o„ sistinso f ,_ ai 
(1) "•""«yclof3.2.2j„ 0 „ v , or J ' 

— .(., ..,....„ from l4e 

«n "y<(We„„ kyl , lower 

*«'«ocyclic group , a „„ 
'•'""^"".r bo n y 1( ,„ wcr)alkylJ 

H) lower alkyl, 

(2) C >' c » cycJoaJJcy], 

(3) ,OWer jlk ^y(lower)a| kyli 

(4) C, " C ' CycJoal M(Wer)aikyl 

(5) N ' N - di ('-e r)aIkyJamino(lowcr)ajkyj 

(6) ,OWCr ' lk ^P"«i- y i(low. r) ., kyI 
(?) l0WCr alk y J «hio(Jower)al kyJi 

(8) h y drox y(iower)alkyl, 
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<9) a cy!oKy(lower)alkyl, 
< 10 >"^<of3.2.2]„„ nyl( , ower)alM 

«yl winch may have „ 

"ne or more halogcnfs) 

<' = > cyano, 

(is, lower alkanoyl, 

'"' Carl "" [ y('owar)alk=„y|, or 
'»'-«in«d carbo»y (lower)a|keny|i 

indolyl or -NH-R* [wherein R 4 j s 
d) «yl which may have 

from, he "°" SUb!lil "™(r) ielec , ci 

rom Ihe group consisling of lower alkyl, hydroxy 

' ' ha '° S "' "' b °»>' P«.«..d carooiy, ,.„.„, , 
'"P""y'(lower, alk , lle „ azoly , " a2 °""- 

^"-«y.m,„„ (l „ wer)alky| su , fo(|ower)a 

(2) pyr.dyl which may have „„ e 
W C.-C. cyc loalky „, 

R 4 is 

O) hydrogen, 

(2) lower aikyj, 

( 3 ) halogen or 

( 4 ) di(J ower)aIkyla mi „ 0j 
Wi,h P r °viso that when R 4 u hv , 

y C? ' C « CycJoa ^y'(lower)alky| > 
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^ 3 Pharma «utica],v acceptable 



ThC m ° re Preferred embodi 



sa '« (hereof. 



«• « f....w.: ~ SOf '^^"-„ mp „ und(I) 

R' is 

(1) lower alky); 

(2) hydroxy(lower)alkyl; 

(3) Jower a,ka -y'ox y( , ower)aIky , 

(4> hCt — which may 

SU ^i,ue„ t(s)selectc -or more 

^-w ra ,k a ^ 



aJkanoyl(s); cr 
(6) «rboxy(Iower)aIkyl; 

( 8 ) O 

H 

- A-C-R 5 
{wherein 

A is '«wer alkylene and 
R 5 is 

(a) lower alleys 

(b) C '" C i cycloalkyj, 

( c ) adamantyj, 
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W-ryl which m ay haveoneor more substi , uen((s) 

Sel£C,edfr0m ,he ^ u P-nsis,in g onowe r aIkyl 
^droxy, lower a, koxy , carbox y( I 0 we r)aIkoxy 

l0WCr alk °^- b -^'o wer) a Jk o xy , nitro , amino 
and di(Iower alkanoyl) am i no , 
C).»i.o which m a yhaveoneor|wo subslilucm(s) 
"lecud from ,he group consisting of 
'ower alkyl, hydroxy(Jower)alky], 
phenvl(Jower)aikyl and pyridy], 
(0 azabicyclo[3.2.2]nonyi, or 

(^-ratedhe.eromonocyc.ic.roupeon.a^,, 

— neni t ro g ena lom> which may have one or more 
■«*."««,(.> ».ec,e dfromlhegrnupconsistin?of 

carbamoyl lower alkanoyI> ^ ^ 

pheny!(!ower)alky], | ower a | kyl) 

hydroxy(,o W er)a,ky,. di ( ,o W er) a ,ky,carbamoy ,, 
Piperidyl, pyridy], pyrimidinyl and 

Pyrrohdinylcarbony|(lower)aikyl, 
R 2 is 

0) lower alkyl, 

(2) C.-C, cycio a ]kyJ, 

(3) lower alkoxy(]ower) a ] k yl, 

(4) C,-C 3 cyc| oa ]kyI(lowcr) a l k yi, 

(5) N,N-di( lo wer)aJkylamino(] 0 wcr)aJkyl, 

(6) lower alkylpipernzinyKJo wer)aJkyl, 
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(6) lower alkyIpip er azinyl(lo wer)alkyl, 

(7) lower alkylthio(lower)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) lower alkanoyloxy(lower)alkyl, 

(10) azabicyclo[3.2.2]nonyl(lowcr)alkyl, or 

(11) aryl which may have one or more halogen(s), 

(1 2) cyano, 

(13) lower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(15) lower a!koxycarbonyl(lower)alkenyl, 
R 3 is indolyl or -NH-R 6 [wherein R 6 is 

(1) aryl which may have one or more subst it u ent (s) 
selected from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, lower alkylthio, 
hydroxy(lower)alkyl, lower alkanoyl, halogen, 
carboxy, eslerified carboxy, letrazolyl, 
triphenyl(lowcr)alkyltetrazoIy], 
hydroxyimino(lower)aIkyl, su lfo(lower)alkyl, 
tctrazolyl(lower)alkyl, and di(lower)alkylamido, 

(2) pyridyl which may have one or more lower 
alkyl(s), or 

(3) C-C cycloalkylj, 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 
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(4) di(lower)alkylamino, 
-ith proviso tha, when R< is hydr0f ^ , hen r: fa ^ 
alkyl or C 3 -C 8 cycloaIkyl(lower)aIkyl, 



or a 



pharmaceu.ically accepubk sail .hereof. 

And more prefcrrcd Enlbodimen , s of ob . ect 
are as follows: 

wherein R 1 is 

(1) methyl, 

(2) hydroxyethy], 

(3) aceloxyethyl, 

(4) pyridylmcthy], imidazolylmethyl 

or .hieny.methy., each of which may have one 
or more subs t ituent(s) selected from the group 
consisting of methyl and acetyl, 
(5) benzyl which may have one or more 
subslituent(s) selected from the group 
consisting of acetyl, 

(6) carboxymethyl, 

(7) cthoxycarbonylmethyl or 
l-butoxycarbonylmethyl, or 
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10 



15 



20 



25 



(8) O 
II 

-A - C- R 5 

[wherein 

A is methylene, and 
R 5 is 

(a) methyl, ethyl or l-butyl, 
(b) cyclopropyl, cyclopentyi, cyclohexyl, 

cycloheptyl or cyclooctyl, 
(e) adamantyl. 

(d) phenyl which may have one or more 
substituenKs) selected from the group 
consisting of methyl, hydroxy, methoxy, 
carboxymethoxy, cthoxycarbonylmethoxy, 
nitro, amino and diacetylamino, 

(e) amino which may have one or two 
S ubsti,uen.(s) selected from the group 
consisting of methyl, ethyl, l-butyl, 
isopropyl, hydroxyethyl, 

isobutyl, l-methyl-l- phenyle , hyJ and 
pyn'dyl, 

(f) azabicyclof3.2.2]nonyl, or 
(fi) pyrrolidinyl, piperidyl, azacycloheptyl, 
azacyclooctyl, piperazinyl or 
morpholinyl, each of which may have 
one or more substituent(s) selected 



30 



WO 98/15535 



from, he group consisting of carbamoyl, 
acetyl, hydroxy, QXQ 

methyl, hydroxymethyl, hydroxyethyl, 
diethylcarbamoy], piperidyl. 
Pyridy], pyrimidinyl and 
Pyrrolidinylcarbonylmethyl], 

R 2 is 

<>> e. h „. isopropyl , isobu , y , hmyi ^ 

isopcntyl, 

(2) cyclopropy, or cyclohcxyl, 

(3) methoxymethyl, 

(4) '-yclohcxylmethyl, 

(5) N.N-dimcthylaminomethyl, 

(6) mcthylpjperazinylmcthyl, 

(7) methylihiomethyl, 
(«) hydroxymeihyl, 

(9) acetoxymethyl, 

(10) (3- a2 abic y clof3.2.2 Jn on-3- y])metnyl 
-> Phenyl which ,a yhavconeormore 

cyano, 

(13) tormyl, 

(14) earboxyvinyl, or 

(15) ethoxycarbonylvinyl, 
R-'isindolyl or -NH-R* (wherein R" j s 

phenyl which may have 
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substitutes) selected f rom , he group 
insisting of tnethyl, hydroxy( methoxy 
me.hylthio, hydroxymethyl, formy,, acctyJj 

chlorine, bromine, carboxy, .-butoxycarbony,, 
"Tazolyl, TiphenyJmethyltetrazoJyl, 

hydroxyiminome.hyl, hydroxyiminoethyl, 

sulfoethyl, .etrazolylmethyl and 

N,N-dimethy]amino, 

(2) pyridyl which may have one or morc 
me 'hyl(s), or 

(3) cyclohcxylj, 
R 4 is 

(1) hydrogen, 

(2) methyl, ethyl or isopropyl, 

(3) chlorine, or 

(4) N.N-dimethylamino, 

wi.h proviso that when R 4 j s hydrogen, then R J j s 
■sopropyl, isobutyJ> methyJ isopemy] 

e'hyl, hutylorcyclohcxylme.hyl, 
a pharmaceutical^ acceptable sal, thereof. 

And the more preferred embodiments of the obiec, 
as follows: ' ' C ° m <> ou " d 
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WhCrein R2is low er aJky]orC c , 
R is lower alkyl, 
Rj is C,- Cj cycloalky], 
R4 i3 Jower aJkyl phcny] and 
A is Jovv er alkyiene, 

' ph — "«"y ««p,. w . sa „ , hereo , 



And «he most preferred 



are as follows: 



embodiments of 



the °bject compound 



A-C _ R 5 



or 




H 0 



R 4 A-C- R 5 




NH-R6 



R is lower alkyl, 
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R'is C,-C, cycJoaJkyJ, 

R6,S ,OWer a, M P hcnyj and 
A « lower aJkyJene, 

" ' Pb "™<"^»> -ep, 8 Me sa „ , hereof 
•'■«'.« co»p„„, dl of , he . J "■!»«- (■) ..d .he 



50 Process 1 : 



The compound m or , 

K na O or a sah thereof cm k 

■ ••-'—(..>» _ live de , vltjv « 

'hereof. "., iva , ive „, , ^ 

S "'">'« «.„,„. deriva „. ve 
«mp„„ nd mav . nclui)c ^ ^ ■■». S rc p „ f , fcc 

~ — mer , rmed by , her ;;;;;; f 

0 "»'•■■" as N N b . ,hec ~(») ...» . sjly , 

- —n d 7 va,ivef — * - 

"»••«•« and , hc „„.. P«os P ho rus , ric „ |or . d£ ^ 

S ""»l..e raac „ ve der| 
" »»««•.... «cid a „ bydr , dc , hCC °~<"<>-™ t 
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isoc >""»". and lhe „ kc . The 

«««ld«. .. .« id a2idc . CXamP ' e ma >' b « ..M 

az,d e; . mixcd acid 

•"»>>""<' P»..p tari . acid (eg d . „ , ^ " 

acid, alkanesulfonic 
— ulfon , acid> cthanesujfonic - (.,.. 

^■carbonic acid a Ji Dha ,- ' ^ 3cid > 

,d - a "Phat IC carboxylic acid (e.g piva , 

Penta --acid )is0 pe„ tanoicacid 2 . 
«> acid. c,c)or a "Mbu.yric acid, trichloroacetic 

or aromat.c carboxylic acid (e g ben , 0 . 

•y»meiric„ acid anhydride- ■ • aC ' d ' 3 

y nde ' an ^tiva.ed amide with imin , 
substituted imidizole *■ u 'm.dazole, 4 - 

■"ivied ester , e fi ««r«zole; an 

( e g-. cyanomethyl est^r 

s — ((c , )lN , CH] esier ; : — ; 

5 es, er, phenyl ester n ■ ' f ro P a rgyl 

es,e r. P-mtropheny] es , er ..... 

'"chlorophenvl ester ^^nnropheny, es ,er, 

f y "ter, pen.achlorophenyl ester 

"•■,..»p«...,i ..,„, pvranyI MUr 

"'-co (i „»,, h ,. is „ " t «, rmu , a: 

ts CJn °P"ona/Jy be sclectrH 

,..„, „ beused . e,,c,ei '«•«'-«.. .h« Wrt 
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Sui.able ,„„ of ,he expounds (I„ a „ d ca „ be 

10 the ones as exemplified for Ihc compound (I). 

The rencion is usually carried ou| „ . co „ ve „, iona| 
■«» as „„„, .„,„«, dioxan£ , acc , onilrilei ch|oroform me[hv|ene 

5 cnionde, e,h,,ene chloride, ,., rahy d f of„, a „. el „ y , acelalc N „ 
dI...»7ir.n.„ M .. pyridi „ c Qr a „ y o[her organ . c joivenis ^ ^ 
no, a dve, S e ly .„.„ , he reacli „ n . Thesc convcn , iona , ^ 
also be used in a mixture with water. 

When the compound („,) is uscd in fr „ acjd form ^ ^ ^ 
* term in the reaction, the reaction is preterab.y carried out in the 
presence of a conventional condensing agcn t such as N.N', 
dicyclohcxylcarbodiimide; N-cyclohexyl- N'- 
morpholinoethylcarbodiimide; N-cyciohexyl-N". (4 . 
diethylaminocyclohex yI )carbodii m ide; N,N-diethy,carobodii m idc, 
15 N > N '-diisopropy]carbodiimide; N-ethyl-N'-(3- 

dimethyI am ino P ropyl)carbodiim,de; N, N'-carbo nylbis-(2- 
•"«Mi»id„o,„;N.N.... rb on y ,d„ m , d „ oIc . pcntamchy.cnexctene- 
N-cydohexylimine; diphenylketene-N-cyclohexyli m ine; 
e.hoxyacetylene; 1 -a.Koxy- 1 -Methylene; trial k yl phosphite; clhy) 
0 Polyphosphate; isopropy, polyphosphate; phosphorus oxvch.oridc 
(Phosphory. ch.oride); phosphorus trichloride; thionyl chloride; 
oxalyl chloride; triphenylphosphine; 2-ethyl-7- 

Hydroxybenzisoxazoltumsalt^-ethyl-S^m-sulfophenyDisoxazolium 
hydroxide tntra-molecu.ar salt; 1 -(p-ch,orobenzenesu.,ony,ox v) . 6 . 
ch.oro-lH-benzotriazo.e; so-called Vilsmeier reagent prepared by the 
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;:;7 ofN,N - d ~ 

Phosphorus oxychloride, etc.; or the , ike . 

The reaction may also be carried out in ,1. 

° Ut ln the Presence of an 

'"organic or organic base such 
5 tri -/i , » as an alkal, me.aJ bicarbonate 

5 ,r, ( l0we r)alkylamine, pyridine V n 

Py lnC * N -( Wer >aklyl m or P horine, N N . 

d 'f ower)alkylbenzylami„e, or the Jike The 

neujee. The react.on temperature is 

^ 

« .'-«« »...,. ,».„,.. 

Process 2 

TI ""™^»"('>or asaI ,, hereofca „ bep „ pared 

lrt the compound i 

i UI,U ('VJ or a sa { thereof with 

thereo , U " hdCOra P— -(V)or.,.„ 

This reaction can be referred to that „f p 

that ot Examples 3.6,8-10. 

Process 3 

20 ti, 

' ne compound (la) or a s-ili .h 

' ' 3 iaH ' hereo < «n be prepared by 
reacting the compound fVH or i,« 

(VI) or ns reeve derivative at the carboxv 
group or a salt thereof with , h * 

reotwuh the compound (VII) or its reactive 
Native a, the imino group or a sait thereo, 

Suitable reactive derivative at the carhn 

carboxy group of the 
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explanation of the Process 1. 

Stable reac.ive deriva|ive „ |h£ jmjno group ^ ^ 
"-Pound (V „, may he ade , uale|y se|ecied ^ ^ 

a, ,he amino g r „ up , hal ,. n|M|riwd ^ 
5 the Process 1. 

Soi.abie ,.„. of , he oompoll „ ds (yi) a||d (v|[) ^ ^ 
■o .he „„„ as e xemp]ified for , h£ comp(Hind ([) 

The ,...„„„ „ usual|y „ rrjcd oui . n ^ ^ 

S"i..bl. base „, i nclodc an , norga „ ic base such ^ aikai . 
'» hy d ri d e (e.g., sodium hvdrid£ oic ) _ aika|i 

(«•... -dinn, hy d ,„a ide , po , assium hydfoxide ^ >iitj)j<e Mr(h 

bydro* ide <..,., raas „ esium hydroxide cakium ^ 

"" Ii «'--(.,., ! »„,, tlr , po , a5sium carbonai£ ' 

e«c.), alkaline earlh metal carbonate f e B ma „ • 

(e - g -' ma gnesium carbonate 
15 calcium carbonate, etc ) alkali m-, , u- 

} ' lkdl) meUl blc ^bona,e (e.g., sodium 

bicarbonate, potassium bicarbonate etc ) ,1V,.- 

"it, etc.), alkali metal acetate (e g 

........ p........ aee.au. .„.,. alkahne „„„ ^ 

P"-Pb..e (e.g., magnesium phosphau ca]cjam phosphaie ^ 

alkali me.al hydrogen phoapha.e ( e.« disod i„ m h , 

ie.„., ...sodium hydrogen phospha.e 

diPO " SSiUm hyd — or ,he a„ d 

S " Ch " " ii,k "- i "« "•«- — Mam,„e. ,rie,hy, aminc * c , 
P-iinn, N- mc , hyipyrroiidine. N.me,hy,. m orph„„„e, or ,he Hhe 

Tbe reaction „ usually carri£lJ „„, .„ , ^ ^ ^ ^ 

(-«•. -banoi. e.hanoi. banze „ e , k.K-*...,.,,,.,,.,..,^ 
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adversely affect the reaction. 

The reaction temperature is no, critical and the reaction is 
usually carried out under cooling to heating. 

5 Process 4 

The compound (Ib) or , „„ , hereof ^ ^ 

reacting ,»« compound (v „ 0f ,„ ^.^.^ ^ ^ 

.™up . sa „ .,.„„, „,,„ , he ^^^^ (vin) ^ 
deriva.ivc a, Ihe ,mino group or a sal, .hereof. 
'« Sui.abie ,enc,ive derivarive a, ,he carboxy group of , he 

compound (V,) and reacive deriva.ivc a, ,he imino group „ f 

compound ,V,„) m», ,„ t ,uda ,he same one as ,,, us , ralcd ^ 
explanation of the Process 1. 

Suitable salts of the compounds (V,) and (VIII) can be 
15 referred to the ones as exemplified for the compound (I). 

The reaction can be referred to that of the aforementioned 
Process 3. 

» i» <o be „„,ed ,ha, ,ha compound (,) may include on. „, 
-ore ..„..,..„„ due ,o asymmc.nc carbon a.oms, and .„ of such 
*> rsomera and mix.ure .hereof arc inCud.d „i,hi„ ,hc scope of , his 
<««.««. I. is a,so ,o be „o,cd ,„ al ,„. C( , mpi)und (I) may inc , ude a 
solvate, e.g., hydrate, etc. 



25 



Process A 

The compound (X) or a sal, thereof can be prepared by 
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reacting the compound (IX) or a s-.lt ,h c , 

1 j ° r 3 5,4111 thereof w 'th the comp OUnd (V) 

°r a salt thereof. This reaction . 

reaction can be referred to , ha t of 

aforementioned Process 2. 



•5 Process B 



The c„ mp „ und (Xa) or , sa| , , hereo( ^ ^ 

««.!.. co mpou „ d (XI) or „, reac(ive deriva(ive ^ ^ 
«'«P or . sa „ , hereof wilh , he compound (vn) m i s ^ 
ea.. h e, mi „„ grouporasa „, hcrcof ,.„,. ^ ^ fc< 
10 referred to that of Preparation 59-5. 

Process C 

The „ mp „ und „ r , sa „ , hcreof ^ 

S " b -'^-«.~(X,o fasal ,, hereof , oe|imj , a|ionreaciion 

"" ami "° "~' »»"P- ™- e, iminali o n r e acli „„ „. bc 
«».«.d ,0 , ha , of p rcparall0ns n . 4 15 . 2 , ]6 . 1]andl7 4 

Process D 

20 h . COmP ° Und ° r 3 """of can be prepared h y 

SUbjCClinS ~ <*«> - » "i. hereof to elim , ation 

reaction of the carboxy protective .roup This P r ■ 

= roup. This elimination reaction 
can be referred to that of Preparation 59-4 



25 



Process E 

The compound (IV) or , sah ther£of _ ^ 



by 
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reacting the compound (XIII) or i.c 

1 U) ° r ,ts react.vc derivative at th, 
Z™»P or a salt thereof with the ^ am ' n ° 

wjm the compound mt\ „ • 

"•*•••». or a s a „ , he „ 0 , ' °' ""«'• 

The reaction can be rerfVr j 
5 Process,. ^ '° ° f «*« Mentioned 

c 0mpound (xni) ^ hs reac(jve 

group or a salt thereof can h, ami " 0 

Prepared in accordance with , h 
disclosed in the P„ w "h the method 

hC Pre P a ra tl0nS described later or ■ •■ 
thereto. 0r s,m ^ manners 

10 

T he object compound m ,„ . u 

(1 > dnd Pharmaceutical^ , 

ar « seleclive CCK ,C1 " ,, ac «>"^ 



disc ase , etc . ' P P *"' Sa S .ro«„ pha! . ca , rcf|ux 



20 



l0 , bow ,„ c 

shown in Ihe followinn. " "~ - 
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Experiment 1 

[I] Test compound 

^ )N -^ RS )-^(3-a Z abic y c 1 o [ 3.2.2 ] „o„.3- y , )carbony , methy , 

2,3.dihydro-5-isopropy]-2-oxo-lH-L4-benzodiazepin-3- 
yJ]-N'-(3- m ethyIthiophenyl)urca 

(2)N- [( 3RS). 1 - ( 3.a Zab icyc I o f 3.2.2 ) non.3-y I)carhonylmethvl . 

2,3-dihydro-5-acetoxy m cthyJ-9-mcthyl-2-oxo-lH-l ( 4- 
bcnzodiazepin-3-yl]-N--(3.me.hyl phe nyl)urea 

!0 [II] Test: 

[ ,2S I]CCK-8 binding to guinea-pig cerebral cortical 
membranes 

Test method 

!5 (i) Membrane preparation 

Oui„ca.p ies were tillcd by dccapi|a , ion and bled (o dea[h 
Cere bral cor ,„ „. removcd mjnced ^ a sma|j ^ ^ ^ 

Tns-HC, buffer (pH 7.4), a „d » 0 . ofenlM- ,. 20 of ^ ^ ^ 

a nu-un.. ho m „ fienizer . The homogenlle was cenlrjfuged ai 
» 3oooo „ g (16000rpm) ,„ ,„ mjnuus pei)ei ^ ^ 

upended ,„ lh . same b „ ffer by a gkss i£[ion homosenizer ^ 

««...*.,.„ ., 30000 , s for 10 mjnu( „ p[o£edufe 
<was„,„ 8s) was fepealed , wjce more fjnai ^ 

was suspended i„ ,.«,*..,„. medium (j> . Wow) ^ ^ ^ ^ 
* <i«l pro, ei „ „.„.„.„.. of 4 mg/ml and fr()zcn ai 8o „ c 
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manipulations were done at 0-4 V. 

(11) Receptor binding assay 

™eco rap „ si , iu „ ofincub „ ioi] mediumwasasfo] , ows 

10 mM HEPES (pH 6.5), 5 mM MgCJ 3 , ] m M EGTA 
» Nad „„ 0 . 25 ms/m , bac , racin 

m = ">b, a „ es wcre , haw 

--- 7 .c,„ P , as , icubesin 500uLofincuba|io 

with 50 pM ,:! I-CCK-8 in the presence or absence of lest com „ 
M v in s ^ compound 

was m. . P"cate. React.on mixture 

^1 through a Whatman GF/B glass filter to stop ihe reaction 

WaSh '" S 50 »" THs-HC, ( p„ 7 4) „„„., 

containing 0.1 % rca »u. ^- 

Non-spee.fic binding was subtracted f rom total bin r 

M,m lo «al binding to yield 
15 specific binding. The effect of the tes, , 

inhih . t . 0 "he test compound was expressed as % 

■nhtbn.on of specific '"l-CCK-8 binding. 

Test Result 

Inhibition (%) : 

20 

lest eompound(l); 97.3% 
test compound(2): 97% 

Ex P pr imfnt 2 

[I] Test compound 

(A) N -[("^-'-^ 1 ohc xy ,carho„ > ,me,h.v,-2.3- d ,h.»o,„.5.o. 



25 
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P CT/JP9 7/ 03 48 3 

dimet M-2-oxo- 3H -l 4 h 

-M,.„ yl)U[ea M " b — ~,.,. N - ( 3. 
dll, )"i'»-'-.., t „.,. OM , H y 

°"">ylpi.a„ y , )urea '" ZOd,a "P""3-y/)-N..( 3 . 
("1 Tests: 

^ tTlC Cm P'>"n g in mice 

Test method 

T "e tests were • 

cre <-arrjed out in 
de scribed at r,-, dCc "rdance with .h 

dl Pages 571 t 0 572 • r " h ,he method 

m the fo/lowi n .r .;, 
Ha ^nobu i, 0 „ - k '"eraturc; 
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PCTA 



'^^3483 



Test results ar e shown in the table 1. 

Table 1: BioJogical eval 



uation results 




10 



"Ppo si ,„ ry „, , he like m-lsion. 
The Pharraaceulical tomposjiion o( |hjs 
™« ^ ot lnm ^ 

:;:;;t"" m ' w " uc, °- — 

^aicium phosphate cilri..™ i 

,,c,lc ? caicium carbonate etc ^ 

15 m-.i, , ); b,ndjn S a ^nt (cellulose 

' ""»*"—»»' ".H.I.... Ml.,.. sa „ 

» j , ■ Ca " iUm «"«•» .1.,.,. , 1C , 

. "»s.«r. 1£ , ulc, S od, um h»ryr.,,lf,,e t etc ) 

flavoring noem „ CIC -J> 

• a = e "» (e.g., citric acid, menthol, glycine uran 
etc , feiycinc, orange powders, 

clc -/. preservative f e o c „^- 

^ c g., sodium hen?natp o«^- 

nzoate, sodium bisulfite, 
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7 ,pmkn ' ••«■). ...... citric lcw 

:::: "7 — ■■->■ ~« - «... ^ 

u "" do »°f»oi mg / kglo50 

"' K = - J "> 4 a day. However. I he 

ab °" d0 " S " - <™ »r -.r....d acc „ rdi „„ , 0 a ., e h£ 
"> of , t . palienl „, lbeaJ . |si . • -H,, 

nc ddr ninistenng method. 

Toe followjng Prepara , ions a ^ Exampjsj ^ 
15 £i^ fiilJaUlaQ 1-]^ 



■> 

zu was heated at the samr t,.™ 

c , ^ U "P"«-" 1 hour and , he „ alIowed t0 

cooltoS-lO-C in an ice bath To ,h, ■ 

Tothem.xture was added dropwi se 

^--- ilrik(I , 8l8)i „ dryieirahydrofurao 

' "" h — " P—r. tor, „„„, 

* - .«....««, , tar and , cn hcaled „ nder r£f|ux 
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«-.- r ,.* ie , t ,,, lsllitid , oNstioikitaK 

~ ... c„„c e „ lralcd in va£uo ,„ oriMfc ^ 

dU, *' S ""^«"Whl., f „ (2J< 300 ml) The 

«. was purified by column chromatos 

product w„ e combined and 
,„ . "apora.ed ,„ vacuo ,„ ,,-ford a pure 

"•"•W"""*'..!!... (1S.3J,, as . color|ess oi , 

•»-M R (C D C, 3 , 5): , 20(6H , d J=68H2)> 
J=12H2) 7 27 ('»••] 7-77 (IH.d, 

15 

™« f.l..w,., co mpound »„ prepar(d accor(i . ns _ o 

2 -"- b "---'y')-2-he„,, ll)xycarbo „ y , amjnoaccik 

'H-NM R(DM SO.d t ,5 ):501 . 5 , 13(3H m) 
«•«■ HH.d, ,.,.„„„. 8 . 08 (]H ,.,.,„„., / ' 
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carbide (M , 3 „, . . S "'""°" ° f 

— c terItw ( n ; a,), " d " «»««.(,..,.„ 

The resul.an, mixture was filtered h 

7-" — .... T , fiIlrale r 

. P.'.»«ii« P ow dcr . M0.i„ a s 

15 



'H-NMR (DMSO-d , ; , <5 ) : ,. 05(6H rf 
(1H. m) < 63 r2H . , 1 ' ' J -»-»«'). 3.60-3.70 

— .-.n ( 3„, m) , j {I - ; ;;;; j ;' 8h - — 

'-••«.,. „.„. (1H> „ J-8.4HZ), 9.65 (IH, d, 

20 

A suspension of 2-isopro Py ,carbon y ,- N . (7 (] 
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~~ orlhour . Themixiur ; 

»cid (300m, „ "" nM ""* ««'■'« in 

( 10 0">J). The era ■ , qUCOUS sodl "ni hydroxide 

* ml > and a brine (100ml. n- 
magnesium su , f Um, >- Dryness OVCr 

— 0givc(3RS) ySU,J,Zedtr0me '^-- andisopropyJ 
(3RS)-3-be„ 2yJoxycarbonyIam 

,M P ro Py'-lH.l,4.be„ M di. 7epln 2 .3 dj hydro-5- 

ia zepin-2-one (26.88g). 

, H-NMR ( CDCl 3)f J ): o92nH d r < 

17 (1H, m), 5.12 C 2H, s), 5 17 HH . , o 
«<«OH. „.,.,.<„,,, , ](J MiJ H '*'-*). 

<i.J=7 6Hz), 9. 13( , H , S) 



20 



, spersi ";; s - sio "---~ ( o, 2 3 8 0fa65% 

P S,0n ,n mineral oil) in drv N v ,. 

■«.-d re p.„.,, oh| . ' ' "-""•"»".,.«„. (10.,, . 

H w »se a solution of 

( ° C °°"'"g ^ an ice-ba.h. The 
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mixture was stirred at Ihc same temperature for 1 hou , 
'~P«ra, ur e for , noor Toih . " mi """ ll "» 
^.io„„f Nbro „ T0 ' h ' m '*'"~r„ p „ isca 

„ ylfurmamide(5mi) j s ; ;: 

5 condition for 2 hours Th * S3mc 

nou ". The reaction mixture was con, 
va -o and the residue w as lak c °ncen, rate d in 

^ C,h ' Vl — O00.,, and a 
^eoussod - h ydr o gen carbona(e (1QOm 

organ.c layer was washed with , k ■ 

1,16 (5 ° m '> and dried over 
anhydrous magnesium su |f ate Fill „ f . 
10 (3RS ) , rM Fthra.ton and evaporation gave 

benzylo X y- carbo , . ^^^^ny.methy.J^ 
benzod.azepin-2-one. 

15 ,,,o., 80( ; H ;: 

(1H ' m >- 3 -44-3.86 (4H. m ) 4 34 M H ^ , 
J7.2Hz). s.04-5.20 (2H, m), 5.10 (1H d j- 8 0H , 
(1H. d, J=8.0Hz), 7.20-7.60 (9H, m) ' " ^ 



20 



£t£pamioj] i n_ 



Pd -C(5w,^,0.10g)wasadded,o asu;in • 
yCJ °f J — lnon-3-yl) carbony|methy|] _ 3 _ 

ben2 y'oxycarbonylamino^ 3 d ,h . c 
25 l - 3 - dlh y dr o-5-i S opropy MH -l 4- 

25 ben2 » d 'aze P in-2-o ne (0 71 80. ■ 

(U.7J8g) ln methanol (20ml) and then 

' na tnen anmonium 
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f ° rmale (0 351 S) a. roo m temperaIure T . . 

— - 

catalyst. T he fi „ rafp Cel " e ® *° rer "°ve the 

1 ne """le was concentrate ;„ 

Pw.th.,1,,1 .«,.„ (100ml) a „d a salllra , ed , 

- »~ g ,ve (3RS ^ " S SOdi " m — 

(3RS)-3-a mi no-l- [(3 - azabi , 

yOcarbonylme.hvIlo 3 h-u 3 -2-2]non-3- 
y ' J 2 ' 3 ' d,h y dro -5-isopropy|-iH-i 4 h, „ 

( e> Wh ' Ch Was ^ ^ a following reac(ion , 
10 briber purification. ° ^ 

°^ l 4 *". m), 4.24 n h a ? 

15 (lH,.),S.00M Hl .,u 24(IH ' d ' J =16.4H 2 ), 4.42 

(1H>d ' J=,6 - 4Hz ). 7-20-7.53 (4H, m) 

T « a suspension of Pd-C (5wi% i ah v • 
20 -s added dronw . ( % ' 1 - 6 °*> me ««an«| (60m,) 

d dro P w '*e a solution of ( 3 RS) i h 

2.3-dihydro-5 iso , ^^^'^a^ "yiamino- 

' — P-Pyi-lH-1..4-hen Z odia zcpin . 2 . one „ (jf) ^. 
methanol (60ml. mri . h («-O0g) ,„ 

< ° m! > «d then ammonium formate (5.56,) . 
temperature Th. . 

residue was taken up with 



at room 
same 
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ethyl acetate (,00»1) and saturated aqueous sodium hydrogen 
carbonate (100ml). The organic layer was washed with a brine 
(100ml). Dryness over sodium sulfate and evaporation gave 

(3RS ) -3-amino-2 ) 3-dihydro-5-isopropy M H-l I 4-benzodia Z epi„. 2 -one 

5 (4.21g). The product was used in a following reaction step without 
further purification. 

•H-NMR (DMSO-d t ,<S, : 0.79 (3H. „. J = 7 .2Hz), 1. 2 „ (3 „, d 
> = 7-2*t). 3.16-3.24 (1H, „>. 3.20.3.50 (2H. br). 4.02 (,„. ., 7 14 
» («. d. ,.g.0H„. 7.19 (1H. ,. 1,7.2Hz,. 7.48 (1H. ,, 1.7.2H,,, 7 . 69 
(1H, d, J = 7.2Hz), 10.44 (1H, s) 



Prep.ir.njpp ? 7 



" To a solution of (3RS)-3-amino-2,3-dihydro-5-isopropyl- 1 H- 

1.4-benzodia Z epin-2-one (3.98g) in N, N-dimethy.formamide (100m.) 
was added 4-dime,hylamino Py ridine (0.20 g) an d then dropwi.e a 
solution of di-tert-butyl diearbonate (4.09g) in N , N . 
dimethylformamide (20m.) a, room temperature. The mixture was 
*> stirred a, ambient temperature overnight and concentrated in vacuo to 
dryness. The residue was taken up with ethyl acetate (100m.) and 
IN aqueous hydrochloric acid (100ml). The aqueous layer was 
separated, basified with sodium hydrogen carbonate and extracted 
with ethyl acetate (2 X 100ml). The extracts were combined, dried 
25 over sodium sulfate and evaporated in vacuo to afford (3RS)-3-tcrt- 



52 



WO 98/ISS35 



bu.oxycarbonylamino^^-dihydro-S-isopropyl-lH-l^. 

bCnZOdi3ZCPin - 2 - t>nC (4 ° 5 ^- ^ P-uc, was used in a fo]]owjng 
rcacnon s.ep without further purification. 

' H - NMR (CDC, 3>( 5 ) :0.93 ( 3H,d, J = 6 . 8 H z) , 1 .30 ( 3H d 
i.«.8H«). 1.45 (9H,s),3. 12 -3. 190 H. m) , 5 .15 (1 „. d . J = 8 ,„ 2) ' 

^2(lH, d , J = 8.4H 2) , 7.12 (IH.d.i.S.OH.,. 7.23 (1H.,. J . 8 . 0 „; ) 
7-46 (1H.I.J.8.0H,). 7.58 (1H, d, J = 8 .0Hz), 8.97 (l „. br) 

10 Prcpnrn ( j rn 2 1 



To a S u Spe „ sion of sodium hydride (0.065g of a 65% 

dispersion in mineral oil) in drv M M ,f u 

U dry N, N-d,methylformamide (5ml) was 

-«d d,op„, sc . -l-'o ni)f( 3 R s,-3.,e r ,. buloxycarbo „ vlamino . 
" Wl ** l -™H«.., 4- bc „ 20dia2epi „. 2 .„ ne (fl J08s) ^ 
d'y N. N.d imell , y , f „ rraamidc (5m|) under eool|ng ^ ^ 

«b,„, , empcra , urc for 2 ho „ rs To m|xiutc ^ 
<"pwis, . solu „ on o,- 2 .a Ce , y ,.3- br „ raomclhy , thioi)hcnc ((1 420 i) ^ 

» n. K.di»., hy , ft>rB „ w . under coo|ing h an . ce baih Aficr ° 

co-pi..... .r , h . . ddlIJOD . wm tujrrBd fc> 

«.*«.. ro, 3 „ mlnules and ,„„ a , ambjen , , cmperjiure ^^^^ 

The „,„,,.„, mixlure „, „„„„„„„ fn yatuo [£sjduc ^ 

■«««- -..»«»>.. ..«,.,« (100ml) _ (50mi) ^ 

» Ov„ anhydrous sodium su , faie Fmraiioo 
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gave a crude product T h„ 

a with an e uen! n f □ 
and e , M ace , ■■"■-.».«., 

^'•^.■3,„. lll , 3 „; " ! " i(3 " s '"-< J . 

ia2ep In -2-one (0.380g). 
'H-NMR (DMSO-d, . • n 

(JH , — 

m >- 7 -O(lH,d, J = 8 . 0H2) <3 "- m) ' 7 -"-7.43 ( 2H , 



15 A 

St, 'uiion of MRS^-i o 

(U - J7 °g) m ethyl acetate (Sn m n 

««.... h ,d rog .„ chIorId . a , 5 ^ ( -°""> - 

minutes. Thc , an '"-bath for 30 

*° ---..:;::;::r u ;r"'-'----o^ 

' °" c <0.230 s) , „, hich nzocJ iazcpin-2- 

" used i„ a follow,,,. ,,.,,,;„ 

* ,ca " l< "' sl«p without 
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further purificat 



ion. 



'"-NMR(CDC, a , tf) .. 0 . 88(3Hid ...,„„,,„„„ . 
J = 5.2Hz) ; 7.20-7.50 (6H, m ) 



Pre P-irati>n 1 



To a solulion of ( 3 RS)-3-an,ino-2 3-dihvdro < " 
. a " 1 y dr °- 5 -isopropyl-iH- 

— ^ ise „ so , u „ on „ r3 . meihyiph£nyi 

methylene chloride ,S m . a . l"-^»01g) in 

(5ml) at room temperature for 10 minutes The 
mixture was stirred -it ik» 
„ „... ' rr£dj " htS ™^»"fo r2hours . Theresu|unl 

lj precipitate was collects h„ • 

, ^ SUC "°" '° ° ff "< N "[( 3 RS)-2,3-djhydro- 

I -" , P"P>"-2-»-lH-1.4.b..„ d ,„ cp , 1I .,. y|1 . N . (3 

;;;r*' ,,,Moo! »' — - hn(1 , 

"op ot the desired compound (0.170g). 

0 

■ '"• NMR ~^):0, I(3H . J , J .-, 8Hz) ,, 18(3Hd 
-««•). »3 (,„..,, 3. M .,,o <.H. m) ,, 49(JH , d . 
«-72 (1H, d, J = 8.„Hz>. 7 06-7 22 « H > , 

„,„„ „ •°«7.22(«H, n) , 7.55 OH, ,, J,7.2Hz), 

7 - 77 < 1H .".^.2H 2) . 8 . 88(IH , s)ii0 69 (1H s) 
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Preparation 4 

To a solution of 3-aminoacetophenone (2.049g) and pyridine 
(1.286g) in tetrahydrofuran (35ml) was added dropwise a solution of 

•5 4-nitrophenylchloroformate (3.288g) in tetrahydrofuran (10ml) under 
cooling in an ice bath. After completion of the addition, the mixture 
was allowed ,0 stand to ambient temperature and stirred over night. 
Water was added to the mixture. The resultant precipitate was 
collected by suction filtration, washed with water and dried in vacuo 

) at 80 °C .0 afford 4-nitrophcnyI N-(3-acetyl P henyl)carbama.e 
(3-31g). 

'H-NMR (DMSO-d fi ,d>) : 2.57 (3H, s), 7.50-7.59 (3H, m), 
7.71 (1H, d, J=8. 0Hz), 7.76 (1H, d, J = 8.0H Z ), 8.13 (1H, s), 8.32 (2H, 
d, J = 9.0Hz), 10.67 (1H, s) 

Preparation < 

The following compound was prepared in a similar manner to 
that of preparation 4. 

4-nitrophenyl N-{3-(tetrazol-5-yl)phenyi}carbamate 
Preparation A_] 
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ThC fo,low '"g compound was prcoarcd • 
lh «^Pr.p.r..ionl-l. 



2 - (2 - meti >yI)prop y ]carbonyla„il in< 



2 93 op , ■°- 93 < 6H -1.-»-8Hz) i 2.04-2 12 HH » 

2 - 9 3 (2H, d, J=8Hz), 6.26 (2H, br), 6.60 (2H d J-8H 1 7 m 
7.74 (, H , d )J = 8H2) (H ' d ' J -«H Z ),7.24 (1H ,, 



10 



The foll„ wing compound w as pr „ are „ . 
""'•'■T.p.r.„.. 1 . 3 . ' " ,aS "" il " — »«r .. 



b '"" Mlr,C " b "^-'.o}..«.„„ ln , c 
'H-NMR (CDC1, , <J ) : 0.83 (6H , j- 8H , ,„ 

■2.40 (1H , „„ * 8HZ) ' 3 62 «H. d. ,.,„„. 

£x£niLrarin n * 



25 



A solution of 2-P-mei h«M 

( rne,h y0propyJcarbuny]-N. {2 . (] . 
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20 



........ - 

residue was treated with i n cm 

™t crude compound w as purified by , colum „ ""ipound. 

'0 (3RS.3K , Ch '° r0f0rm =cc,u, c ,„ gjve 

■H-l,4.6 5n ,„ dia2cp|n , ^"""Mpropy,,. 

'H-NMR (CDCIj.tf) ; o 7 , , , o 

' 1 76 < IH . m). 2.45 ( IH dd I ,<„ 

f ° ,,OW, -« COm P°«nd was prep a r ed in a simjJ 
that «f Preparation 2-1. 3 s,m "ar manner ,o 



( 3 RS)-3-amino-2, 3-dihydro 5 /, 
bcnzodiazepin-2-one 



25 
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J = 8Hz >- 1.74-1.83 (1H. 2.20 (2H. br) 2 46 MH 

J =8H 2 ), 7 . 24 (1H , - 32 <"*.»)■ 7.14 (,„. d . 

J = 8Hz), 9.04 n H o ( H ' d ' 



5 J = 8H Z ), 9.04 (] H , s) 



25 



The following compound was Dre n, a ■ 
"> ^olP rcpara , on3 

> 5 (2-methylpropy|).2.oxo-lH.l 4 

ben 2 odia Z epin-3-yll-N'-n m <..i. . L 

y i " ( 3 -nieihyJ p hen y ])urea 

'■"««). 8.85 (1„, „ J-8Hz). 7.76 (1H, d. 

The fol,owi„ g co mpound was 
fha « o^Preparanon 2-2. '° 
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(3RS)-3-tert-butoxycarbonyla m ino-2, 3-dihydro-5-(2- 
•nethylpropylMH-l, 4-benzodiazepin-2-one 

'H-NMR(CDCl 3 ,d): 0.72 (3H, d, J = 8Hz), 0.86 (3H d 
« J =^^m,, ^.^.82^,^,2.64^ ,d .I-1«H, ) , , 88 
(1H, d, J= « H z, 16Hz), 5.14 (1H. d, J=8H Z ), 6.35 (1H. d. J=8Hz) 
7.21-7.57 (4H, m), 9.71 (1H, s) 

Prepnr 1t j^ n 7 -) 



10 



15 



The following compound was prepared i„ . simi]ar mannef |Q 
that of Preparation 2-3. 



(3RS)-l- f( 3- a2 abicyclo [ 3.2.2]non-3-yl ) carbonylmethyl ] -3- 

«er.-bu,oxycarbony]ami„o-2,3-dihydro-5- ( 2- m ethyl P ropyl). 
lH-l,4-benzodiazepin-2-onc 

'H-NiVIR (CDC1 3 ,(5) : 0.76 (3H, d, J = 8Hz), 0.88 (3H d 

^HzM.42(9H,s), ,.61-1.88 (9H ,m), 2.10 (2H.br), 2.48 (1H dd 
'-"H,. Jml6Hx)t 2 . 89 (1H> dd J=8Hz 3 ^ ^ ^ ( ^ 

(1H. d. J-18H„.5.02(lH.d. J-18H,,, 5.25 (1„. d, l=8Hz) 
6-43 (1H, d, J = 8Hz), 7.24-7.54 (4H, m) 



f re P nra Luia_2^i 

25 



20 



60 



WO 98/15535 

PCT/JP^R 83 

The following compound was nr. 
— 1Prepara , on , 4 _ WJiPr — ^ m a„ nerlu 



(3RS)-3-a m ino-l. f( 3. a2abicycJo[3 2 ^ 

y,)Carb0ny,meth y']-2,3-dihydr 0 -5-r2 me , h , 

4 . ' (2 - me,h yJpropy]). 1H , 

4-benzodia«pin-2-onc ' 
'H-NMR (CDCl,,^) . o 7y 

■ J -18H 2 ), 7.21-7.51 (4H, m) 



20 



T "c Allowing compound was p rep ared • 
Ih -"'-Prepa r a,ionl-3. ? ' 3 o 

2 - mCth ^-^nyI-N- {2 . (1 . benzolria2oiyj)2 
h en 2y loxvca r hon y ,amino } ace ty | aniHne 

'H-Nmr (CDC1 <J \ • 2 53 nu x 
-«(.0H.„,, 78 . 7 , 7 ' •7 (3H ' S, - 5 04 - 5 "^. m , 7 .„, 



2.5 



f rc P'Tiiiifi n fr 7 
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The f.,,.,,, compound „. prepared ^ a simnar ^ 
that of Preparation 6-3. 



(3RS »- 3 - b "^'°«y«^o„ y , ami „ 0 . 2 , 3 . dl . hydro . 5meihyi _ ]H _ 

1.4-benzodiaj:epin-2-one 



'"■«« M) :U 2() ,,,,, 15(3B 

I ;;7--o,,,„ H , 7 , )8 . 7 , 4(7Hm)7 

10 J=8 Hz), 10.13 (1H, s) 
Pre P-Tfin>n B 1 



The following compound was prepared in , •, 

F spared m a similar manner to 

15 that of Preparation 2-1 



(3RS)-3-a m ino-2,3-dihvdro-5-methvl 1H , i u 

me, nyl-lH-l,4-benzodia 2 epin--' 

-one 



'H-N M R(CDC,,. d) :2 , 5 . 2 , 4 (2 „. br) , 2 . 45 (3H a 

(1H, s), 7.18 (1H, d, J = 8Hz) 7,! mh 

Z) ' 7 21 (1H > l > J = 8 Hz), 7.45 (1H , 

J=8HZ) ' 7 58 (lH,d,-J- 8H z), 9.60 (IH.br) 

Prep:ir : | t j,> n ft ^ 

25 
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T„ e •„„„„,„, compo „„ d prepared ^ a simjia[ 
that of Preparation 3. 



N-[(3RS)-2 ) 3-dihydro-5.m et hyl-2-oxo-lH 1 a k 
5 y ' 0X0 1H -1.4-benzodiazepin- 

j -yl]-N'-(3-methylphenyI)urea 

'H-NMR (DMSO-d t , <? ) : 2.23 (3H, s), 2.40 (3H, s), 4.95 Mj| 
, 8Hz) ,, 0,,3 1(6H . m) , 7 , 6(1H , (1H ' 
J = 8Hz), 7.78 (IH. d, J = 8Hz), 8.88 (1H, s), i0.77 (1H. s) 



that or Preparation 1-1. 



15 



•(3-methy])but y lcarhonyIanilin« 



'»-NM.(CDC. ll(t) = 0.,4 (.„.,, ,, 
-» ' 2H --.^H Z) ,7.24 (1 „,, J=SH2) , 7 . 74(1H ^ 



Pre P nr nn>n 2 2 



The following compound was prepared in a simi., 
9 r ,. F H u ln d similar manner to 

X that ol Preparation 1-3. 
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2 - (3 - met ^I)but y ,carbo„ y ,- N . [2 . (1 . ben2otriazoiy])2 _ 
^nzyloxylcarbonvlaminojace.ylaniline 

5 ' H - N MR(CDCI 3 ,d»):0.88(6H a J su \ 

ton, q, J = 8Hz), 1 44 nu „ 

;; 8H ---"-.--(a,,,, 8Hz) ,, 05 . 5 i; 3 ' m) 

• <;-<>, --,s 7(9 , m) , 7 . 85(2H , d , j 

'-«"«). «-«3 OH. d. J ., Hl) . I2 . 40(I „ br) 
10 Pr T""ni in " 1 

Th " '"""""'IS compound w,s prepare(i ,„ , . ., 

( J «S,.3. be , 2 » 1 „, tlrbon , |in| . no , 3 . <1 . |iydro 5 ^ 
m " hy "" ,, y | >- IH -l."-b.„zodi 1 , 2 ep 1 „. 2 . 0 „ e 

7-57 (1H, d, J.8Hz). 9.26 (1 H) s) 



■E££niiraiir. n o-^ 



25 
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,ha < °f Preparation 2-1. 

( 3 RS)-3- am ino-2,3-dihydro-5-M 
ben ^dia 2 e P in-2-one 

( 3 H, dd, J=1.4Hz, J=2.8Hz), 1.30-1.42 (1H " " ^ ^ 

70 (-^H, br), 4 ?i n „ v _ 
"0.9.70 OH, br) - 3(1H ' S )^.02-7.75 (4H. 



10 



The following compound was „ 

^or Preparation3 Wdi P ~ ■« a simi iar manncr to 

15 

N -((3RS)-2 ( 3-dihvdro-5 

ben zodia 2 c P in-3-vI|- N ' n , 

' 1 " (3 - meth ylpheny|)urca 

,H -^R(CDC,, )Cy);0 . 7 3 , , 

20 2.25 (1H \ i ' 8Hz )> 115-J 40 nH v 

z — (3H, S ), 2.6-2.72 (2H n,\ ( ' m) ' 

"*H Z) , 7.07-7.3, (7H •: ) ' 5 35 ( — — )...7„ (1H ., 
'■"*>.,.,.„„.>„ ° (1H - ''•'•«»*>."* OH. „, 
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The following compound was prepared in a similar manner to 
that of Preparation 1-1. 



2-ethylcarbonyIaniline 

5 

'H-NMR(CDC, 3 ,d):1.20 (3H, ,, J = 7 .0Hz), 2.97 (2H, q , 
J=7.0Hz), 6.27 (2H, br), 6.62-6.66 (2H, m ), 7.22-7.27 (1H. m ), 7. 75 
(1H, d, J = 8Hz) 

10 Prepnrn.j,, n |n -> 



The following compound was prepared in a SJ milar manner to 
thai of Preparation 1-3. 



15 



2-ethylcarbonyl-N-{2-(l-benzotriazolyI)-2- 
benzyloxycarbonylamino}acetylaniline 



'H-NMR (CDCI 3 ,0~) : 1.06 (3H, t, J = 7.0Hz). 2.94 (2H, q. 
J = 7.0Hz), 5.06-5.25 (3H, m), 6.96 (1 H) br), 7.14-7.42 (7H, m) , 
° 7.52-7.56 (2H, m), 7.86-7.88 (2H. m), 8.93 (1H. d. J = 8.0Hz), 8.63 
(1H, d, J = 8.0Hz), 12.45 (1H, s) 



Pre P :ir .iliort 10 3 



The following compound was prepared i„ a similar manner to 
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PCT/ 



that of Preparation 6-3. 



10 



15 



(3RS)-3.ben Zy lox y carbon y Ia m ino-2,3.dih y dro-5-c.h y )-lH- 
M-benzodiazcpin-2-one 

'H-NMR (CDO,,.,:,,,^,,,.,^^^^ 

""• s ^'M 2 H. m) ,, 18(1H , d ,, 8 . 0H2) 6 52 (iHd ■ 

^•"(1".-.I...0H.,.7.«-7.3. ( .H , ra , ,,«„„ ,, , J = 8 , 0Hz) 
7.58 (1H, d. J = 8. 0Hz), 9.27 (1H, s) 



T hc fo „ owin8 compounJ pr;parcd ^ a simjiat ^ 
that of Preparation 2-1. 



(3M »- 3 — '■-2.3-dlh y d,..,..,»„. l „. li4 . |>c . Md|i o _ a _ 
one 



'H-NMR (CDCl.,6) - 1 in /iu . t - » 

j.o; • 1.10 (3H, i, J=7.0Hz), 2.00 (2H br) 

'-•oh,). 7.46 (1 „.,, J=8 . 0Hz) , 7 . J7(1H d j=8 ohz) 8 74 (ih ; s ; 



25 



Prep ;i r : |[j Pn 2_Q 5 



The ,0M„„,„ S compound „, pfepared in a simMar ^ 
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'hat of Preparation 3. 

3 -yl|-N'-( 3 - n ,e, h) ., phe „ y|)llr<!a 
'H-NMR (DMSO . dti5):0 „ (3H .,, 

<• 0.,.H„. ,. 7 . 7 ., 0 (6 „, ra) ,, 55(JH d J , 7 ' ' 

" •'-••0Hz).«.M (IH ,„ .,o. 7S(IH ,„ )-"«OH. 



15 



2 -(3-bu.e n vl)c.- lr bonyl; 1 niIir le 

' H - NMR < c ^.„ tf) .. 2 . 46 . 2 . 50(2Hi 

5 "> OH, d . Jal3 . 0Hz) , 5 „ (-H...J.7H,,. 
f>re P n ra?i"n_u_2 



25 



manner to 



68 
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iH-l ; 4-ben 2 odia 2 epin-2-one 

'-'■«H.). 4.90-5 19 «H , 4 2 - 36 (2H '^ 2 ^(2H )t , 
J -8-UHz), 7 . 12(1H 7 25 7 ^ 

' (1H> d ' J = 7 -6H 2 ), 9.17 (IH.br) 



15 



(3RS)-3-amino-5-bu(vl-7 i H ;i. 4 

y -' 3 - d " ,ydr0 - ,H - , '"-^od iazcpin . 2 . 

' H ^MMDMSO.d,,tf ):0 . 82 
20 (2H. m), ,.26., 40 p H > , ' 16 - 1 - 20 



25 



Pre r.lri| inn ]] .\_ 
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The f..,..,„ 8 compouad „, pfepared in a s . mMar ^ ^ 
that of Preparation 2-2. 

(3RS)-3- t crt- b u t o Xy car h o„ y ,amino-5-butyl- 2! 3. dihydro . 1H 
M-benzodiazepin-2-one 

'H-NMR (CI>C.,. d) .,., 4 „«.,,.,.„„,,„.„ , 
-»• -0-..4 7 (J „. , 44 (9H , ... 2 . ? , 2 M _ ' 

» -M.H,, J=8 . 0H2) , 7 , 1(IH , d , J=80H2) 7 24 ( (iH ; 

i....H„ > 7.4, ( ,„,,, J .,. 0Hl) , 7.57 (I „, d , J = 8 . 0Hz) , 8 97(]H ' 



Pre P ar niirn 1 1 5 



15 



20 



The fo „.„ Pi corapo „„ d „, prepared ^ o simi]ar mMnM (o 
that of Preparation 2-3. 



(3RS >- 1 -" 3 -«"icyclo f 3.2.2J„o„.3. y |)c. r bon,]a,eihy],.3. 

.ert-butoxvcarbonylamino-S-butvl^^-dihydro-lH-l^. 
benzodiazepin-2-one 



'H-NMR (CDC,3. ff ):„. 86 (3H. J.7.6H,,, ,.24-, „ „„ 
■*)» 1.42 (9H, s), 1.42*1.52 (2H, m), 1.60-1.80 (SH, m), 2. 05*' 15 
« (M.-,. 2 .70- 2 . 9 „ (2H, ra) , 3.45-3.90 ( 4H. m) , 4 . 27 (]H „ 
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* '-••OH,), 7.23-7.54 (4H, ■», < H ' 

Pre p nr f ,,j rn T1 g 

5 



(3RS)-3., mino . 1 . [(3 . azab . cyc|o[3 2 2 ^ on _ 3 

y,)C ' rb0ny,nieth y , ]-5.buty|.2.3.dihydro.lH.1.4. 
benzodiazepin-2-one 



H - NMR ™.")-,6 ( 3„,,, J=7 , H2) ,, 24 . 13 

— oh, 4 40 (IH s 4 ; 

1=16. OH*), 7.20-7.60 (4H, m) )■ 4.94 (1 H. 



The following compound 
thai of Preparation 1-1. 



W3S pre P ared ■■" * «imilar manner to 



2-cvr 



cyclohexyl mcthyJcarbony]ani| . ne 



'H-NMR (CDC1 3 ,<S) 0.80-1,40 (6H, m), 1.60-2.80 (4H, m), 
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uu (!H, m), 2.77 nu , , 

' M --).».«-7. 2 ,n» Hz) ' 628 (1H ' ><>, 



(1H, d, J = « 4Hz) 



The fo "owin g compound w ., 

to 



2 -" c, o"«y' meiMcarbo 

v J " ? m , 6.91 / m , . 
5 , -- 0 ««). ».«» (1H. br) (,H - "' Ml (.H. „. 



«" •P'.p.r.no. 6-3. "■■'■«« ,„ 



'H-NMR (CDC1 x^ « 

u (J1H - m), 2.49-2 55 ,,u 

72 



282 - 2 ' 88 ('H, m) . 5 . 10 . 52 

»«■ 7.30-7 50 ' r ^ ° H ' '-•»».). 7.0 8 



10 



f 3RS )-l-f(3-azabicy c Jof3 ? 91 



'H-NMR (CDCI A- * « 

o, m) , 3.: ;;; H 43 - 3 - 48 -—3.,, 

4 97 nu , • 0 v ( J H m)4 ] ft n 11 . 

7 2 -' 6 „„. „, (2H - ■>■ «•« OH. „, J=8 . 0Hz) 



20 



TOaSO,U,io «^ f3RS)-l.r f3 MJf .. 

b) - T ^e m.xture was 



WO 98/15535 
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""red under H 2 atmosphere over nigh, Th 

offh • catalyst was fj] tered 

° [t ^ SUCt, °" fi,t "«ion on Celite®. The fi|trat 
I- vacuo ,o give (3RS) 3 • 

( 3RS) - 3 — -l-[(3-a 2 a Iicyclo f 3.2.2,no n -3 
yJ)carbonyiniethy]]-f. cvclnh « J 3 " 

5 . ,. J " CyC, ° heXylmeth y'-2.3-di hy dro-lH-l 4- 

-P -thout further purifjcation 

2 - oo - 2 - 2o ^-),,5 7 ., 63 nH)m)i , 78 . 2 8 J (1H 1 - 9 i (i5H - ) - 

10 (4H, m) 4 13MH h , ( ' m) ' 3 - 50 " 3 - 9 ° 

u), 4.13 (1H, d, J=16H) 4 42 MH \ r 

7 2">-7 3n ,, H ^ 2(1H ' S >' 5 05 (1H, d (J = J6Hz) 

7 ' 3 ° (2H - m >' 7 " 4 3-7.51 (2H. m) } ' 



15 



— ».»...fP,.p. r , lte ,, 0 . I . '"P»- » • .»IU, 



m P •• 65.5-67.5°C 



'R (Nujol, cm" 1 ) : 3 470 ,,,.„ 

20 »». ,„., j. 936 8 ; 0 35 ;; 2 m • »«. »». 

'««(C»cu, :! ,. ()M , ( , (M 

J . 7 DS.7 .4/; - < 1H ' 



J =7.6 Hz) , 7.08-7.46 (6H, m) 

APCI-MS (m/z) . 230 (M> 1} 

25 -^UXJiiiiiii_Q^L 



7-1 



WO 98/1 5535 



(«S,.3.B c „ zy , 0)lycarbonylamino 5 (2 nu<)r 

i:;:::ir ihydro - ,H - M - b -" dia -'"----'--- 

«nil.r manner to tha, of Preparation 45-2. 



5 

m P •• 222.5-225°C 



860. 750 



« (N.,.,, : 3M0 .»„.,„„. 16M . lJ30 _ 1J74> jm 



, H-NMR(DMSO-d t , 6) ■ 2 40 (3H > <n 



) 



Pre nnrnfT>n 1 3 3 

(3RS )- 3 - B '"y'»x,c.,bon,i. mln „. 2 ,3. <|niy<|ro . 5 

" Mre *" IH -' 2 «"«»w.... t i,.».. t% ,, H , ( 

bcn20diazepjn.2-c.ne was prepared in a similar manner lo that of 
Preparation 59-3. 

,R (Nu i nI - = 1710, 1660 

, H-N'MR(DMSO-d s , ( 5): 2 .46(3H )S) 3 94 OH ■> 
d is m s r '* (3H ' s )= 4 -60 (1H 

d > 181Hz), 5.06 (2H. br s) 5^4/ih , , 

J- IS iu , ' S) ' X24(1H > d > J = «-6Hz), 5 .44(lH, d 

J -^lHz),6. 9 - 7 .H (]5Him))84 . 86(iHm) 

Mass (APCI) : 566 ( M *+l) 
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fre P a rati>n n 1_ 



(3RS)-3-Amino-2,3-dihvdro-> n n 

y r ° :> " (2 - Huoro Phenyl)-9.methyJ-l- 

sim.lar manner to that of Preparation 59-6. 
'R (NujoJ, cm" 1 ) : 1675 

'H-NMR(CDCI 3 ,<5) : 2.45 (3H, s), 3.93 (3H, s), 4 59 /y^ „ 

-,H 2 ,, 52(1 , d , J=I , 0H2) ,j; : ; 

' * m )> 7.7-8.0 (2H, m) 

Mass (APCI) : 432 (M*+l) 

Prepnr^f j rn ^ i 

To , .„,.„„ of (3RS,-,. r( 3. a2abicyc|o( 3 .2 .2J„„„ .3. 

7;;-»-^'-»-.-^ 20d ,„ Pi „.2.,,„ e( , 9s)ine , hanoi 

::" adJed,N - sodium — (7-.. ..-„..,„„. 

» « ...p.,...,,. Thc mixlure _ si , rred ^ - 

25 a2ab,c, ' clo ' 3 - 22 )'""-3-yi)c 1 „b„„ y i II1e , 1 , yl) . 3 . 



WO 98/15535 

PCT/J«P483 



0 



bcnzyloxvcarbonylamino-S-hydroxymeihyl-P-me.hyl-Z^-dihydro-lH- 
l,4-benzodiazepin-2-one as an amorphous mass (1.68g, 95.3%). 

'H-NMR (CDC. 3 ,c5) : 1.4-1.75 (8H, m), 1.9-2.1 (2H, m) , 2 36 
5 OH, ,), 3.19-3.34 (2H, m)> 3.55-3.89 (2H, m ), 4.51 (2H. dd, 

i=15.8Hz. 298.4Hz), 4.75 (2H, dd, J = l 4 .7Hz, J = 27.6Hz), 5.10 (2H 
0. 5.41 (1H, d, ;=8.8Hz), 6.54 (,„. d, I-8.8Hz), 7.25-7.47 (8H, m) 
APCI-MS (m/z) : 519 (M*+l) 

10 Prep.irr.1 jr,p j < | 

( 3RS )-3-Bcnzyloxycarbonylamino-2,3-dihydro-5-(2- 

f,uor °P f 'enyl)-9- m e t h y .-l- ( 2.nitrophenac y .)-lH.l,4-bcnzodiazepin- 
2-one was prepared in a similar manner ,o tha, of Prcpara.ion 59-3 

IR (Nujol, cm" 1 ) : 1710, 1675 

'H-NMR (DMSO-d.,*, : 2.43 (3H, s), 4.66 (1H, d, J=18.1Hz), 
5-06 (2H, m), 5.26 (1H, d, J = 9.1Hz), 5.45 (1H. d, J-18.0Hz). 7.07 
OH, d. J-7.7HZ). 7.2-8.0 (14H, m), 8.0-8.2 (1H, m) , 8.4-8.6 (1H, m ) 
Mass (APCI) : 581 (M*+l) 



Prepnrnf jon ] S.O 



(3RS)-3-Amino-l-(2-aminophenacyl)-2,3-dihydro-5-(2- 
nuoro P heny,)-9-mc t hyMH-l,4-benzodiaze P in-2-one was prepared in 



77 



10 
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■ .«-ll.r , 01ha , .„,.„.,.,,„. 6 

ra P •• 139. 7-147. 0°C 

IR (Nu J°'' c ™" 3 ) : 1680, 1660 

'H-NMR (DMSO-d 6 ,(S) • 9 4fi „ u 

»' u J-^.46 3H. s),4 10 nu oX „ 
d.J.l 6 .8Hz), • 1 °(lH,s),4.49 ( lH, 
J - (1H, d, J=l6.8Hz) 6 0 ou 

;:; 

Mass (APCI) : 417 ( M '+l) ' m> 



2-A m i„o-3- m ethy]-2'- f , UOro5en2o 

-*'«.«..-...rr MFM11I .. S0 :r "^ h ' 

j g 

m P : 52.2-55.2°C 

(Nfujol, cm" 1 ) : 3470, 3330. 1 620 

'H-NMR (CDCI,, tf, . 2 7 , 

j 1 (Jli, s) 6.6-6 flu 

7.7(5H, m) 6.8 (3H, m) , 7 . 0 . 

Mass (APCI): 230 (M-+I) 

20 

fre P- n rrii jn n 7 n ~ 



2-BromoaceIyJ ai nino-3-methvl ?• n 
Prepa:ed lna , rai|ar ' ~ '^^p^ vvas 
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5 



m P •• 100. 1-J03. 2°C 
IR (NujoJ, cm" 1 ).- 1660 

,H -^MR ( DMSO-d 6 ,d ): , 26r3H . , 

(4H (B)f , 4 . 7gf3H S ( 2 ^> s ). 7.2-7.4 

7.8 (3H, m) , 9.96 (1 H> br, s) 

(APC„:352 (M, 1} , 350 (M*-i) 



15 



20 



25 



5 -(2-FI UO rophenyI)-9- meIhy ,o 3 dih A 
10 ^„ Zodja2cpin . 2 . one 4 

-P r c parationl , 3 — P«P— . . f .„. r fo fbai 

mp : 204. 4-205. 1°C 
IR cm" 1 ): , 690 

' H - N ' M R(CDci 3?( y ):248 

■^•-■•(«. 3. o„, br .r (2H ' s, - 6 ' 9 - 7o(ih - 

Ma " (APCI m/z) : 285 (M^l) 



3-Acetoxv-5-o n.. 

' ( " UOr °P hen y»)-9-n.eihyI-9 3 dlInil 
bcn ^dia 2 ep in . 2 . onc Was n * -.3-d.hydro- 1 H- 1 ,4. 

-pa rationi9 ., 



,R (Nujol, cm' 1 ) : 1745 
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'H.NMR(CDCl,.d): 2.32 (3H, s), 2.44 (3H . .). 5.97 (1H s) 
7-0-7.2 (3H, m)j 7.2-7.3 (,„, m), 7.3-7.5 (2H, m)( 7 . 6 . 7 . 8 (1H> „ 
8.62 (1H, br, s) 

Mass (APCI) : 327 (M + +l) 

5 

Preparation 1*-* 

( 3RS )- 3 -PI>'"alimido-5.(2.fl„„r 0 phe„ yl ).9-„„ thy ,. 2 , 3 . dihydro . 
•H-1.4.b.„.dl.,«p,.. 2 . 0> . „ as p , epared in , sim „ ar manner [o 
10 or Preparation 20-5. 

mp : >250°C 

NMR (CDC,,. 6 ) : 2.44 (3H, s). 5.93 „„. „, ^ 
Mass (APCI) : 414 (M*+l) 

15 

Prep;ir a| j» n ]f g 

(3RS)-3-A m ina-5-(2-fluorophenvl)-9-me,h y l-2,3-dih y dro-lH- 
1.4.bcnzodi.zcpi„.2.o„. was prepared in a simi.ar manner ,o tha, of 
20 Preparation 19-6. 

: 102.2-1 12. 2°C 
IR (Nujol, cm" 1 ) : 1685 

■»-NM»(CDCI lf< » )!2 .„(3H.„.4.49(lH.„. 7.0-7.8 (7H, 
- 5 m), 8.64 (1H, m) 
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Mass (APCI) ; 284 ( M * + l) 



0 



(3RS)-3-tert-butoxycarbony] am ino-5 (7 n 
,,3r manner ' 0that of Preparation 20-7. 

m P : 183. 2-186. 6°C 
'H-NMR ( CDC, 2 ,tf ):] . 48 

, 7 .„ 8 (1 H, ra) ,, 26(1H , br , s ; 3 

M ass (APCI) : 384 ( M * + i) 
f re P a ratton i^-p 



(3RS)-l-E l hoxycarbony| me ,hy!-3-,er, h,„ 
5 o f , y ,Cr, - but0x ycarbonylamino- 

5 (2 - fIUOr0phen - v, )-9- m e,hy,-2,3-dihydro ,„ w k 

i. .,.„., ..,.,„.„,.„.,;;;;■ 

Mass (APCI) : 470 ( M ' + l) 
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^ 3RS )-J-Carbo xymeth } 

... ...„., manncr , c ,J; on. 

10 tf iat of Example 48-2. 

m P •• 132. 2-149. 3«C 
'»<N.J... «.-!, :J700 

' H - NMR f«c 3 ,d, :l45 

M »" (APC) : 442 (M - +I) 
(3RS )-'-f(3-Az a bicyc|„ ( 3 2 7 1 

iH -----^. i ,2., )nc :;;;; ph "' ,, ------M.. 

° f P"Para,i„„ 59 . 5 ParCd a si ">"a, manncr ^ 

"IP : 108.1-H3 9T 
' H -^ R( CDC,,, tf):I4 

2 - 4,(3h - •>■»•»(«. ., 4m ; ih -;v- 3 -" (ioh - ->• 

(1H ' d ' J=I0H ^ 6.9-7.3 ( 4H, 
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^ 7 - 3 - 7 - 5 (2H. m) , 7.7-7.9 (1H. m ) 
^ ass ( Ap CI):549 ( M >l) 

f>re pnrnf ion ] f-n 



( «^3-*.i,,. [(] ., !lWt , t|o(3 2 ^ 
^)«-o„ ylme , hy ,,, (2 . fluorophen 

— - P—one _ pre ,, ted , a ; "•'■»*.-lH.M. 

P"pae„i„„ 30-2. '" mUf »"»'n = r,„„, a , of 



10 

m P : i02. 3-113. 4°C 



' H -N-MR(DMSO-d t ,d ):] . 3 . 2 . , 

3 9 (2H, m), 4.06 (1 H . d J-i 6 , H , „ 
5 06 OH.d, Jal6 . 2Hz)(69 . 7 • J - 16 ^^-3 M1H)S)> 

15 7.6-7. .,,„.., U(1H ' m) ' 7 - 3 - 7 ^ 3 H (m) ,, 4 . 7 , 

Ma «(APCI):449 (M* + l) 



T °-o Iu , io „ olo .,„, uidinc(27 9Sgianj 
'*'•*»....,.».,,,„. ( 

dropwi selNh . (-OOml) was added 

>N-bo,o.,„cI,,„ rllIc .0l«„, JOI „ ljo 

mixlurc „, ,„ rr A " Cr Sdd " i - •« 

«■ T„e mi », " < "*"-™«(.... S 



83 



WO 98/15535 

I7JP97/03483 



(17.40 8 , ... add , d po„i„„„i S e. The mix , ure waj araduaijy 
warn,., ,„ ..„,„, , cmptra , urc ^ ^ ^ ^ ^ 

" — The rMcllo . mixlur5 was coo|ed an 

hyd,„c h ,„ r , c acid („„.„ » ls added dropwise unde[ si . rrino ^ 

« '-"■« -■»«.-.. r.fl„. d 2 . 5 „„,„,_ ^^^.^ 

-«...« con,e d u „ der sllrri „ 6 a „ d |he resu|ian _ precjpiiaie ^ 

«■«'•"' off- The fi,„ a ,c and washi „ gs w ., h eihy] aceuie 

C " fed " d "' r "" d """» »»' »«'«.. The „ rganic exlrac , was 
washetj wilh 1 N-hy d rochioric a ci d twice a n d brine 

» -nicn „ as subJ „, cd , 0 c „ |umn chroma , osraphy ^ sii . ca 
«„„ . mi „ ure of ..„.„.„ and m£ihyiene ch|oridt ^ 
T»e .—ions con, ai „i„ g lhe desir£d produ£| werc comb . ned 

-Pora,e d in v acu „ , 0 givc 2-c y c,o 1 ,e, y ,ca, b „„ yI ., nlclhy , a „ jli „ e 
15 (27.9s, yicM) as g ..^ ^ 



20 



mo ^ F ;t ,cm " 1):3470,3320 - 163 ^^ 

1380,1,10, 1240,1218, 11 50 , 1004,980.891. 740 

'H-NMR (CDC1 3 ,<5) : 1.2-1.95 (8H, m) . 2 . , 6 (3 „, s) 3 „. 
3 ^(1H, m) . 6 . 4 (1H , br)> 6 6Q(1H t j=7 3H2)> J iS(iHtd 

J=7.3Hz), 7.68 (1H, d, J = 7.3Hz) 

APCI-MS (m/z) : 218 (M*+ 1) 



25 
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To . ,ol«te. or "-■«-«»l-«^.,lK,n y l-2- fb . UMIrta „ I . l . 

" >,,yC "" <3 59S> '""Mr.*,.. (THF, 3 0m ,) was addad 

oxaly] chloride (1.05m]) at 0 S T 

A >a '°- 5 C " d " •"''<««•«- .!.«,,„ „„... 

— r°r 2 hours undcr lhe sMe conditionj To ^ 

ddr „ pwiseamixloteof2 . cvclohe E 
...... and wn 5 „c d „,,„ dilu , ad a9ueous sodlum bicarbonalc wa 

and brine successively. After dry.no over ma „ • 

r>m 0 over magnesium sulfate the 

solvent was removed in vacuo (ogive an amn u 

1{J give an amorphous mass (5 77 e \ 

"hich was dissolved in methanol (4 mJ ) To the , . 
15 g M solut.on was added 

9M methanolic ammonia (22ml) and the mixture was stirred at ambient 

"""""" ""'"^ T -« »'««« «• ».P.....« in 
give a residue, which was dissolved in ethyl acetate and washed with 

^ l " d """"-— -«.r. Theory 
... drtcd over ma fi „csicm and ^ 

"« a rcsidnc. which was dissolved ,„ acetic acid (,0ml, 

~ ^ vncoo to 8 „e a restdae. which was dissolved ,„ ethy , 
cd wi,hdi, u ,c ds „ dlum hydrox , da .,..„„, 
25 — el>, A „„ d , ing ov „ mag „ esium 
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W 0 98/15535 m 

on t0 give (3RS) 3 k 

m P : 171-J73°C 
H-NMR (DMSO-d „ 

(iH ----uH, d ,:j: z ; 0 ; o 2 ; (8H ----c3„, s) ,, 91 

AfC '-MS (m/2) : , 06 (Mvj) 

,H - NMR ' CDC '3,0- ):I ,,. 2 

' 1H - •>•*•"<«. <8H - , ' 2 "««. s) ,, 7 ,, 80 

(IH -- J =-H 2 ),, 2 -, 4(8H ,; H ' m, ' 5 - ,8( ' H -—H 2) ,, 54 
M »" (APCI) : 420 ( M - +I , 
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Prepn rnt j rp | 7 j 

(3RS,- 3 -A m i„„.5.cyc l ohexv,.2, 3 .d i hydr„. 1 ,9-d irae , hy ,. :H . 
1.4-b.™,d. mpta . 2 . OM was prepared a sim||ar fo (hi _ o( 

o Preparation 59-6. 

'H-NMR (CDC1 3 ,(5) : 0.8-2.0 (10H, m), 2.34 (3H, s) 2 7-*> 9 
<1H. -.).3.16(3H. s), 4.34 (1H, br. s), 7.1-7.5 (3H, m ) 
Mass (APCI) : 286 (M*+l) 

) 

Prep.-irn.jpn y ] 

(3RS)-l- ( 2- m e t h y ,phenac y l)-3- t e rl - but o xycarbonyIainino . 5 . 

(2 - flUOr0 P^ny')-9. met h yl -2,3-dih y d r o-lH- M - b e„ 2 od i a 2 ep i n-2-o„e 
"« Prepared in a similar manner tQ thi| q[ ^ 

'H-NMR (CDC] 3 ,(5) : 1.47 (9H, s), 2.35 (3H, s), 2.44 (3H s) 
4-36 (1H, d . J=17 . 2H2)> 5 . 49 (1H ,d, J=17 . 2Hz)> 5 . S1 (1H d 

^•3H Z)> 6.42 (1H. d. I.8.9H,,, 7.0-7.5 (9H. m) , 7 . 5 _ 7 . 7 (1H 
7 -8-8 0 (1H, m) ' '* 

Mass (APCJ) : 516 (M + +l) 
Pre P-Tfiirn 1 8 2 



(3RS)-3-A m ino.l- ( 2-meth y .phenac y j)-5-(2-f]uoroph 



enyJ)-9- 
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m P : 198. J-202. 6°C 

;» f*<. : IMJ . I665 

Ma » (APC„ 4I(S (M . + )) 

2 -Amino-3- e thyi.2' fl 
15 ° f Pre P«a.i„„ s 0 ., 

,H -NMR(CDCI a . < s ): , 3(J 
Mass (APC/ ): 244 ((Vr+l) 

2 -Bro moace(yJam . no _ 3 _ c 

■ ■ — — » .... - 
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PCT/Jr9770348 3 



5 



mp : 90.2-91. 6*C 
J - 7 ^).3. 8 7 (2H . s)l7 . 0 . 7 . 4(4H 

br, s) (3H ' m >- 9 02 (1H, 

M " S (APCI > : 3 « (M' + 2), 364 (M-) 



10 fl AmiX,Ure0f2 - h ~ tylamino . 3 . cthy , 2 .. 

tluorobenzophenone (12 Oa) hvH 

hydroxylamine hydrochloride n 7 , 

i5 — — asev ~- 

15 Precipitates xu a , rd 

" ^ ^ The 
P«cip„ llc w „ collected bv flit,,.- 

afford 5 f , n " " d WSShcd "«» «.« .o 

"••»-l«.pta.2..„.4. OJ[|d . (9 25s 94 2%) 



20 



m P •• 170. 9-176. 2°C 

'~(CDC,,, i):1 .3 0(3Hi , J = ? 
J = 7.4Hz), 4 69 ro H „ „ » (2H - 

UH ' S, ' 6 - 8 - 70(1H ' m '—<6H, m ,, 05(1H , 



Mass (APCI) : 299 ( M - +1) 

25 
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A mixture of 9-ethvl-5-f? fi 

nyl 5 (2-fluorophenyl)- 2 ,3-dihydro-1H 1 a 

C (y -°S) acetic anhydride «i „ ■ 

»::;;:::;:r; ded ,o ,he — - — . - 

b "»«'»pI.-2-.., ,..30,, „.,„. 1H1 ' 4 ' 

mp : 225. 8-228. 1°C 

IR (NUJ01 ' cm "V 1730, 1680 
'H-NMR (DMSO-d A ,tf) . , 18 

3 -I(lH. m) . 5.67 (1H. .). 7.0-7.8 (7H ml 
Mass (APCI) ; 34! (M - +1) ' ' m) 



20 



(3,s '-'- E %^- P w 1 , i »*. i . ( , flM 

—P^onJ " P,CPartd — — , 



2fi 



IR ( Nu i°l. cm -1 ) : 1710, 1670 

'H-NMR (D MSO.d 4 ., ): 1 .0-1 .3 (3H, m) , 2.6-2., 



(1H, m), 



yo 
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VCT!JMM 493 



2.9-3.2 (1H, m), 5.67 (1H, s), 7.0-7.1 ( l H . 7 . I . 7 .5(3H. .,. 
7.5-7.8 (3H, m), 7.8-8.1 (4H, m) 
Mass (APCI) : 428 (UTtl) 

5 p "T""inn 1" f 

A mix.urt of (3RS).3-phlhalimido-9-cthvl-5-(2- 
P^»yI)-2,3. dihy(ir0 . 1H . M . bcn20dia2ep . n 2 ^ 

hydrazine hydra,, (1.05g) in a ra i,,„ re of met „ a „ o| and 

» ...r.h,d reft , r .. (1 = 1. «0-„ ,„„„„.„„„„. 

The r e a CIi „„ „,„.,. was .,,.„„ ,„ coo] io rQom (erapetaiu[e ^ 

res u „ a „, p , cclpil . lM we(e fi „ cre<J Qff ^ ^ ^ ^ 
washes w a „ combined and evapora|ed In va£uo ^ a ^ 
which was dlS5olvcd e , hy , ace|aie washe(j w|ih a ' 

» ........ ..„„,.„, bicarbona , e , „ aler a „ d br ,„ e 

The so,ve„, „ as dried „,„ .„„,„ ^ ^ ^ ^ ^ 

• Pale powdcr , wh|ch „„ wash£d wi _ h ^ 

*nd ..„«,«„ by fil , ra , ion , o g . ve (3RS) . 3 . am . oo 9 eihyi 5 ^ 
fl"o r „ p h any , ) . 2 .3. d , b>dro . 1H . 1 4 . benzodia?cpj[i 2 one 
20 81.0%). 

mp : 178. 2-180. 6°C 

IR (Nujol, cm' 1 ) : 1620 

'H-NMR (DMSO.d. i d, : ,. 18( 3H. .. J-7.SH,). 2.6-3 1 (2H 
* »). 4.22 (1H, .), 7.0-7.7 (7H. m ) 
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Mass(APCl) :298 (M . + ]) 
p re Pfir,ifion 1 g ~ 

<3RS).3.Tc r ,. bu , oxyci|rbonylami 

"^,3. dihydro . 1H „ 4 . benzo n ( " n ""»P»..ri)-»- 

m P : 88.1-92.1 P C 

'* (NU J' 0, > : 1670, 1720 

'H-NMRCCDC^.d): 1.2-1 4 f 3H , , 

M ^(APCI):398 (M%1) 

15 

f re P ft r ,? t f p n__L2_-IL 

( 3RS )-1-E.l.o»ycarbo„ ylnle „, M 

20 ™ P«P.r.d . .,„,, "• < "-"— «-M. k ,. M , ia « pi .. 2 . 0M 

0 a MmiJar manner to thai of p rena ,• 

UI ^reparation 59-3. 

« (Nujol, cm' 1 ); 1750? 16g0 
'H-NMR (0003,5) . , 33 

. '■""»-»-«..,»: : ; :r;:"" '' 
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(2H, m), 7.2-7.4 (2H, m)> 7.4-7 6 r2H , , 

7.6 (2H.ni). 7.7-7.9 (l H , m ) 

Mass (APCI) ; 484 (M . ' 



20 



25 



(3RS).l-Carboxy mct hyJ-3-ter l h , 

(Nujo,, „•', . 172Q 168Q 
' H - NMR («CI 3 ,5 ): ,. 2J (3H , 

^"'"-—c.-.^.,,^-; :v; 5 / 9H ' s> ' 

Ma « (APCI, : 456 ( M - tI) 7 '(7H. m) 

5 

£tgpnr; uion i o. 7 r> 

(3RS)-i- f(3 . A2abi 

-■M. b _ di j pjn , n - (2 - fi — -0-,-^, . 2 , 3 . di hydro . 

">(N«jol, cm' 1 , : J720 , ,„„ 
' H -^MR(CDCI 5 , tf):1 . 34 

■ <«•«, m , (2H ral3 ; H2) ' I45(9H -'' 

-•^ v^n, m), 3.2-3 R iau \ , 

* J « (4H, m), 3. 96 (JH d 
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i.!5.5H„. 5.01 OH, d, ,. 15 .5H„. 5.41 (1 H , br . , )f 7.0.7., (2H , m) 
7-1-7.3 (2H, „.), 7.3-7.5 (2H, m)) 7.7-7.9 (1H. m) 
Mass (APCI) : 563 (M*+l) 

(3RS)-3-Amino-l-[(3-azabicyclof3.2.2]non-3- 

yl)car h on y l m eth y , ] .5- ( 2-nuorophe„ y , ) -9-e lhy ,.2,3-dih y dro-lH-14- 
be„ Z odia Z epin-2-o„e was prepared in a similar manner to that of 
10 Preparation 30-2. 

mp : 160. 4-164. 8°C 

'H-NMR (DMSO.^,5, : ,. M (3H , , J= , 4Hz) ^ ^ ^ 
m), 2.75 (2H, q, J=7.4Hz), 3.0-3.4 (2H, in), 3.4-3.9 (2H, m), 3.97 ' 
» ( 1H . d -^^^).4.3 6(1 H, br ,s,, S . 13(I „. ll . J=16 . ]Hz)j68 . 70 
(IH, m) , 7.2-7.4 (3H. m) , 7.4-7.6 (2H, m ). 7.6-7.8 (JH. m) 
Mass (APCI) : 1 60.4- 1 64. 8°C 



Prepnrntj on ?().] 



20 



25 



2 -A m ino-3-isopro Py I- 2 ..nuorobcn Z ophenone was prepared in 
a similar manner to that of Preparation 50-1. 

IR (Neat, cm" 1 ) : 1620 

'H-NMR (CDCI 3 .d) : 1.26 (3H, „. I.6.8H,). 1.30 (3H. d. 
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PCTA 



10 



J = 6.8Hz), 2.7-3.1 (1H, m), 3.64 (1H, br), 6.5-7.6 (7H, m) 
Mass (APCI) : 258 (IVT + 1) 



Preparation 

2-Bro m oacet y la m ino-3-i S opropvl-2-fluoroben 2 ophenone was 
prepared in a similar manner to that of Preparation 29-2. 

mp : 125. 8-126. 3°C 
IR (Nujol, cm" 1 ) : 1660 

'H-NMR (CDC1 3 , <5 ) : 1.27 (6H, d, J = 6 .8Hz), 3.0-3.3 (1H, m), 
3.86 (2H, s), 7.0-7.4 (4H, m), 7.4-7.8 (3H, m) , «. 86 (1H , s) 
Mass (APCI) : 380 (M*+2), 378 (M*) 



15 Pfep.-ir.njn n m i 



5-(2-Fluorophcnyl)-9-isopropyl-2,3-dihydro-lH-1.4- 
benzodiazepin-2-one-4-oxide was prepared in a simi.ar manner ,o tha, 
of Preparation 19-3. 

mp : 205.5-207. 7°C 

'H-NMR (CDC.3,0-) : 1.32 (6H, d. J = 6.7H 2 ), 3.2-3.4 (1 H , m), 
4-70 (2H. ,). 6.8-7.0 (1H, m), 7.0-7.3 (3H, m), 7.3-7.5 (3H. m)> 8.91 
(3H, br, s) 

Mass (APCI) : 313 (M*+l) 
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5 



iro- 



Prc P a raiirrn 213 j 



(3RS)-3-acetox y -5-(2-f, uoroph , 
--M- henzod , zcpin ,. onevv r - propy , 2 , 3 . dihydi 

ofPre P a ralio „ 19 . 4 . ? '" ' ,o ,ha, 



m P : 243.2-247. 1°C 
'H-NMR ( DMSO Ad): M2 

7 -'- 7 ' 5(3h -^— (3 H , ra , 10 , 0(1H ; b /;' 7o - 7 " iH ->- 

Ma«(APCI ): 355 ( M >1) 



15 



A mixture of f3R<^ 7 „ 
. (3RS) - 3 - aCC,OX y- 5 -(2-nuorophen y ,). 9 . 
iiopropyJ.2,3-dihydro-]H i ^ u 

( "' i «'"*»*, l «,. !llia , .„ 

* — nmixl „_ a5poured ,,, oani _ jih ; — - 

"-'»'«•■. w„. „„..,.„ fcj m|ri| . — 

and ai, dric<J a, WaShed whh «""« 

"»cd a, room le mpc,a,„ re ,„ afford ,3.-. , „ t 

C,na. ophc „ yl) . Ms „ propy ,. 2 - > .u, taMe . s . 

5 
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mp : 247. 6-252. 2°C 
« (Nujol, c»-» J:1680 
lH -NMR ( DMSO-d 6l( 5): 1 . 12f 3 H d , * 

5 »• ■» OH. 7 . 8 . 8 I (4H m) 7 "< IH .-). ' 2. 7 . 5 (3H , 

M *» (APCI ):442 (M . + ]) 

(3RS)-3-Amino-5-f2-fInnr u 

of ^ para(lonl9 . 6 peparedlnasimiJ --„ nertothat 

m P : 192.3-198.6°C 
« (Nujol. c»-l ):1690 
'H-NMR (DMSO-d 6 \ ■ i 

— c, ) . I2(M .; i ; iH ' s, ' 69 - 77 —> 

A fixture of Hrc\ 7 

' ) " 3 """ , ° 0 - S -(2-nuorophe„,n-9 I, 

"• 3 - d, " d "'->H-..4. b . «.d,.« pl .. 2 . op p y,)9 "^y- 

methylene chloride (30ml) w as s ,j rr d 



15 



20 
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"om 'empe,. 10rc for i, 5 r 

'•'••«.«....,„.„ Th ^ a " d " al " 

and d„ cd ovcr m>gi>esjam 

a palc yc „ow p 0 „ d5r _ °° m ,Cn,P " a '"" >o 

"«"J™.rb.. y ,. Bho . J («*)-3-..„. 

^~ r,u orophenvn-Q 

m P 196. 0-199. 2°C 

(Nujol, «»-l ):171Ji 1MJ 

M "MAPC1) : 4,2 (M- +1 , "(1H.6,.., 

( 3 RS)-i. Ethoxycarbonvime 

^reparation 59-3. 

; R < N "M - 1750. , 720 . 1670 
H-NMR (CDC]„ ff): 0 . 99 

1 ' J -7.1H 2)) J.20 (3H, d, 
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m 



»>•♦■" OH. d. ,.„.,„„ d - (3H '™). 3-0-3.2 (, H . 

J « ,„ , ""OH, d, J = 8.7Hz). 6.41 (1H d 

J=8.7Hz), 7.0-7.2 (2H, m) 7.2-7 4 pu . , ,, ' 

/, (^H, m), 7.4-7 fi hh v „ 

(1H, m) / 6 (2H, m), 7.7-7.9 



Mass (APCI) : 4 98 ( M * + l) 
pre P ar aii nn ? n.o 



„ (3RS) " 1 ' CarbOXyme,hy| - 3 - ,er, - h -~n y(amino . 5p 
fluorophenvl)-9- isopropy] ., , ... . m ' n ° 5 ^ 2 ' 

- Prepay in . 

P-d ,„ a slraiJar manner u>thai ol . Exampje48 2 



'R(Nujol, cm' 1 ): 1720, 1690 
'H-NMR (CDClg.tf) • 1 14 /,» ^ , 

^■ 45 ^H, S ), 2.9-3.1 (1H , m) , 3 . 8](1H , 

(lH - d '— 2 ),,37 (1H)d , J= , 8Il2)6 9( ; H J ; 71H ^ 4 - 95 

Mass (APCI) :470 (M- + ]) 



20 



(3RS)-l- [(3 . Azabi 
ler, h . Jn0n - 3 -- vl )carbonvlmethyJl-3 
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« (Nujol, en," 1 ) : 1720> 1650 
'H-W MR(CDCl3 , ):i2](3H ^ 

5 (1H ->> 3.7-3., (1H>m)) 3.92 ( 1H d , „ ^ ^ ^ 3 ^.6 

H2 ).5.41(1H, d, J =8 .9H 2 ), 6.39 (1H d J- ft g u , 
(2H, m) , 7.2-7 35 f2 U , ^-^Hz), 7.0-7.2 

M -(APCI):577 ( M - + 1, ' ^ 



10 EuzfUzaiisxn 2Q ] j 



(3RS)-3-Amino-l-f/'3 a „*k- 

1(3 »«b,cyclo[3.2.2j„o„.3. 
y0carbun y l melhyI] . 2) 3. dih 

( ° Pheny,) - 9 - iS °P-P-VMH- 
P ' n 2 *° ne was Prepared in a s i miIar m , 
lfi Preparation 30-2. '° lhat of 



m P •" 21 1. 6-2 14. 2 "C 

IR (Nujoi - : 1080, 1640 

'H-NMRCDMSO-d^)^ 

(1H - — 3 H 2) ,4 36 ( l„ b ; 2H ' m) ' 3 6 - 3 - 8 ^^3.84 

7-4 (3H, m) , 7.4-7.8 (3H,m) 
Mass (A PCI):477 ( M * + i) 



25 
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(3RS)-l- ( 2-Ace,oxyethyl)-3-ben 2y ,oxycarbon yl a m ino-5- 
P-pared in a similar manner to that of Preparation 59-3 



5 

-1 



!R (Nujoi, cm" 1 ) : 1720 , 1675, 1610 
'H-NMR(CDCJ 3 , (J ) : 1,2-2.2 (10H, m), 2.32 (3H, s) 
OH. »), 3.39 (1H. d, t, J.6.0HX and J=14 .2H 2 ), 3.9-4.0 (2H n) 
-0(lH,d, t , J = 5 . 4 H.„di- 14 .2H„. 5.0-5.2 (3„. d 
10 J«8.5Hz). 7.2-7.5 (« H , m) ' 
Mass (APCI) : 492 (iVP+1) 



Pre P ; >rriiin n 2J 2 



15 



(3M >- s - A -'«->-(2-......y..h,l).5.. y „. b ., yl . 2 ,,. dlI| 

^ 1 -,H. 1 ,4. henzollia2cpi „. 2 . onewas 

""""" '* ""» »f Preparation 59-6. 



■H-NMMCDC,,.,) : , 2 .2, (10H , m) , 2.33 (3 „. , 7 ., 9 
- (^H, m), 3.3-3.5 (1H. m), 3.8-4.1 (2H, m), 4.29 (1H, br, s), 4.61 (1H 
"t. J = 5.3Hz and J-14.IH2). 7.2-7.5 (3H, m) 
Mass (APCI) : 358 (iVT+1) 

Prep^r nt j» n 

25 
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A mixture of f3R c\ ■> „ 

(3RS)-3-am 1 no-l- {(3 . a2abi 

yl)carbon y j ra e t hyll-2 3 H'h «* > c] °f 3 -2-2 Jnon-3- 

be »ep in . 2 . one (1 fl ^ ( " P^-ylMH-1 .4. 

«etrahy drofuran (20m]) _ $ (723 mg) Jn 

5 Ethyi — - — --.< to ther i : aturc 

OV " ~» »ir.... x he SOJvent was ev bnn£ and dried 

dihydro- W 2 n [3 - 2 - 2Jn ° n - 3 ^^rbo„yi methy]J . 2 

J 5 (2 - f,UOr °^--V')-- m e thyI .3- (imi . da2oM . 
y 0c arb o„ y]amjno . ]H . M . ben 

«y.l.IIine powder. ( ' ?S) " 3 

m P = 107. 3-118. 2°C 
5 IR (NujoJ ' 1680, 16 45 

3 4 (2H.™,. 3.7.4 OPH , , 2 - 2 < 10H -).2.45(3H. „. 2 . 9 _ 

S ^ «4(1H )d , J = 7 . 4H2) t>r, s), 8.43 (1H, br, 

(APCI) : 475 (M . + 1) 



fre Pr)rnii(in_Ll_l 



o iri 1,4-bcnzodiazep 
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2 -° neWaS ~ d --— er tothatofPreparation59 3 

IR(NUJO, ' Cm " 1 ) "^50, 1720, 1670 
Mass (APCI) : 492 ( M ^l) 



(3Rs, - 3 - B "^- ycarbonylaraino _ 5 

ymelh >' , - i '-raethy|.lH-l,4-ben2oiJiazepiii ^ 

15 

»R (Nujol.cn.- 1 ): 1720. 1680 
'H-NMR (CDCl 3 ,d) : j , nn „ ^ 

o-,u., lfcM ; H d (3H - s) - 281 
25 bwyl ;;; i s, b i - i(3 ----» ( -^o n ., y , )carbonylmc , h 



3- 

r o-9-mcthy|-iH-l,4. 
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10 



Preparation 59-5. 

IR < Nu j ol > cm* 1 ) : 1720, 1660 

'~^ 3) , ): ,,, 2(20H , m)> ,3 5(3Hs)27 _ 3o 

m) ' 3 - 3 - 3 - 9 ^ m) ,3. 88(1H) d.I-,5.5Hx,.4.9«(,„ d 
J =15.5Hz), 4.9-5.2 (2H, m), 5.23 (1H, d, J=8.6Hz), 6.50 (1H d 
J=8.7Hz), 7.2-7.6 (8H, m) ' ' 

Mass (APCI) : 571 (M + +l) 

Pre P :i r^|j r.n ->1./\ 



(3RS)-3-Amino-l-r (3 - azabicvc|op 2 2]non 3 _ 

y,)Carb0nylmethy ^ 5 -^ l0h - y ^^- thyI -2.3- dihydr0 . 1H . 14 

15 b£nZOdia ZePi "- 2 - 0ne P-P»«- ^ a si miiar manner u> lhat of 
Preparation 49-2. 

IR ( N "JoK cm" 1 ) . 1660 

""• b -)."-3. 8 (4„. m) ,3. 9](1H , d J = 15 8H2) 5 09 (]H d 

'-«H«).5..4(,H,d.J.,5..H„ , 7.2-7.5 (3H . 
Mass (APCI) : 437 (M*+l) 

£rjuia r_aiinn 74.] 

25 
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"»« .. ,ha, Of Prcparalion J9 3 

«--'). ■1720.,„ 0 
"•"-'■O OH..). 4.22(1,, >' " ^ (3H. s) , 2 .„ (3H 

Ma " (APCI) : 538 (MVl) 
fre pnrnt in n p. 



( 3 RS)-3-Amino-5-cvcJohcxvI 2 * 
" »^...c y „, H , 4b ' X>, - 2 ' 3 - d ^ dr o. 9 . me(hyM . (2 . 

> ' JH ] ' 4 - bc nzodiazcpin-2-one w,« 
si "»>ar manner to ,ha, of P in 3 

,fla ' ot Preparation 49-2. 

IR (Nujol. cm-l) : J68fl 
1 H-NMR ( CDC1 3>( 5 ): 1.2-2 3 nOH , , 

7 5 («H. ra) . 7.5-7.7 (l H , m) 
M «* (APCI) : 404 (M - + i) 



25 
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— "an,,, (50ml) was ad(j '"»M1.84g,,„ 

«.»».«.,.,. (M01 .; 4 ■"••'» 

5 hours. p ro „ ,, m °'"" e ">P«alure for 2.5 

"" ""'">» mc,h. n „, was remn . . 

«< '•"..«- ,. elny , lcela , c 

— — ,a„ ddried I S — ,cr 

o„ , iIic . „ ~ s — «• 

» — c o,„rofor m( ,„ :1) 

•»•*«' «r. conrf,- h ^ ' raC "°" S — ^ d esired 

t »"«».d t , 1 p 0 ,„« 1|0 

H -NMR (C DC l3)(5 ): 2 . 18(6H 3 
J=7.2Hz) - 1(1H ' d - J - 7 - 2 Hz) ) 7.62(,H, d , 

20 ' 



(3 RS) .3. Be „ zyl0)lycarbo 

-•'^•«-^~. I „. M ,..„ dl . Mpli . 2 ; ,h ' ,, »' o »-^'- 

■ ------ 0, Preparali „„ 4 ;. 2 2 "°-" p ~- 
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m P : 152. 6-153. 8°C 

^ J -Ji (2H, dd, J=i2 iu 7 r n . 



10 



(3 R S)-3. Ben2yJoxvcarbonyiamjno _ 2 ^ 

h. „ hy, " 5 - me,h y"hiomethy]-lH i a 

benzodiazepine n„» *H-1,4- 

- - Para ,J 59 ; " as p ' epared in a simil " — - - - 

'H-NMR(CDC) 3 , d" ) i i i ,, u 

3 ' • i l- 1.3 (3H, m) ? i« /iL, 

— «. „, 4 . 08 (2 , , t ,. 7 , • <- d * «. oh. 

5.0-5 J n H h » ; ' 4 ' 71 (1H, d, j =26 9H , 

° 7 - 2 --— ( .H,,;;,;r '• 6 - 55,iH - d '— 

Mass(APCl); 470 ( M * + 1) 



25 
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carboxy.ethvl-P-me.hyl-S-mcthyUh.o.e.hyl-lH-l^.ben.odiazepin- 
2-one was prepared in a si mi ,ar manner ,o ,hat of Preparation 59-4. 

■H-NMR (CDCI„tf) : 2.0-2.2 (3H, m), 2.2-2.4 (3H, m) 3 6 
•5 4.0 (2H. 4.6-5.0 (1H. br), 5.6-5.2 (3H, m), 5.28 (1H> d, J = 8 . 4Hz) , 
7-2-7.6 (7H, m), 7.75 (1H, d, J = 6.7Hz) 
Mass (APCI) : 442 (M' + l) 



Preparat ion 



0 



(3RS)-l- f (3-Azabi cy clo[3.2.2]non-3- y ,) C arbonyl m ethyIJ-3- 
ben,y,oxycarbon y la mi no-2 ) 3-d i h y dro-9- m ethvl-5- methyllhiomefhyl . 
lH-l,4.be„ Z odia 2 cpin-2-o„e was prepared in a simil ar manner ,o that 
of Preparation 59-5. 

IR (Nujol, cm' 1 ) : 1725, 1675. 1640 

'■•«MR(CDCI,. J ):,. J . l . 9(IHil , r)i , J . 2il(J|Iih) , jo 
(3H. „. 2.36 <3H. .,. 3.2-3.4 (2H. 3.5-3.7 (,H, .,. 3.7-3.9 (4H 
"'• 5 (,H - 5-09 (2H. „,. 5.32 (1H . d, 3= 8 .5Hz> 

6 -54 (1H, d. 3.8.5Hz), 7.2-7.5 (7H, m) , 7.76 (1H, d, 3,6.5Hz, 
Mass (APCI) : 549 (M + +l) 

Preparati on 

(3RS)-l- [ (3-Azabic y clo f 3.2.2]non-3- y l)carbon y lmeth y ! ] -3- 
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one was 



WO 98/15535 

p CT/ 3483 

« (S >- N -("«-«'«.^..rb..„ ) p h „ yl . I . llylI , BlioJ _ 5 
" UO, ° Ph "")- 9 -n lel H yl . 2 ,3. dihydro . ]H . M . beii7odia2epjn2 

'™' — ^):1.3 8<I8 H. s) ,, 4 ., 2(20H . ra)244 

<^)-,,, (S „, m) , 3 . 6 . 41(4H , m)43 J - 

7.5-7.9 (4H, m) 7 ' 5 (16H, m ), 

Mass(FAB): 696(M* + i) 



'(^S,.,, ( 3. aMbicy , 0|3 2 2Jnon3 

c "" ,0 »yl»«thyll-3.f[(S).N-(i.„. 
' 5 '"" OX) " a "' 0ny, >' ,l "»" i "»n yl ,a ra i„ol.5. (2 . fluol „ ph 9 

2.3-dihydro-lH-I,4^en2odia2cpin-2-ooe ( ,00 mg) .2 ^.^^ 

•emperature for 1.5 hours F.h,i 

hy,aCe,aUand "-rated aqueous 

:r r; ,aye ' - — — : 

w ."• a " ,orphous p °" d " — s ^ isoacr5 

dissolved in ethyl aceiale. Each s „ lulion 
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15 



— —I..d w,,h sodinm 

evapora.ed („ vacuo ,„ ,„ , S ""' U 

Fin ^ one respectively (*\ 

— ra8 ,3, 7 ;. v ,r 57m8 -"- 4% 

(S)-isomer 

Mass (APCI) : 596 ( M ^l) 

, H-NMR(CDCI 3 .d): 1.3-2.2 (1 0H m, ... 

0H, dd , J= , 1H2and n,„ 2) 3 2 3 6 r (3h>s) ' 2 - 78 

'^•-, HzUl0(1H H '^-3. 9( 2H, m)( , 0l 

7o -^, m) ,,, 7( ;;" Hz, ' 5 68 (iH ^ 

/7 - 9 (lH )m))8 .92 ( iH >d , J = 8 . 6H2) 



(R) -isomer 



'H-NMR (CDCI 3 , (5 ) : 1.4-2 2 n 0 H , , 

, 4 H 2 a„ dl37 „ 2) 3 3V 6 6(3HS) ' 2 - 66 



25 a 

A mixture of (3SU1 r/i 

^^;-l-[(3-azabicyc]o[3.2.2 



Jnon-3-yl). 
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■"'""'■•'MJ-s-KSVp^..,,.,..,,,.,,, 

1H l,4-b e „ zodla2epi|1 . 2 

In'tthvlamine • 1 " g) and 

' e(42raS, '"'-"Mro» uran(2 . 0 a 

'«-!«..««. Phe„ y , i501hioj50cvaiiai ""•'««..- 
"apora.ed in vacuo The mix , ure was 

( ) " 3 - amjno - 1 -f(3-a 2 abicyclof3 2 -^l 

y J 5 (2 - Nuoro P^nyJ)-9- me thyl^ 3 dih „ 
b en2odiazepi n - 2 . one Irln -dihydro- 1 H - 1 ,4. 

one .nfluoroaceta.c (I65 mg( 74 . 4% yieJ<J) 

'H-NMR (DMSO-d 6 , <J ) : 1.3-2.2 (10H ml 
5 3 ^lH, m) , 3M4nH , ( ' ^ 2 44 < 3 ». «). 2.9- 

J-16 2H, ,H ' m) ' 3 6 - 4 °^-)M.18(2H,d 

J - 16 -2H 2 ),5.l7(lH,d,i =16 . 2H2) 5 , " 

7 " 2 - 7 - 5 (3H >m) 75?8nH ) (1H ' br ' S, ' 7 -°- 7 -MlH. m) , 
>• 7 ' 5 7 -8 OH, m), 8.98 (2H, m) 

Ma " (APCI) : 449 (JVT+l) 



20 frc P n rn.rn 22 



< 3R )-3-ara i „„. I .[ ( 3. a2al)1 . l:yc|o(3 2 2Joon , 

ri)«rb..„ lllalfc , J1 . s . (2 . niioro 

»««".«.p...2.„« ,„„„„«„.,. -.3-tlihydro-IH-l,4- 
thai of Preparation 26-3. 
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'H-NMR (DMSO-d. ff ) . , , „ 

5 7 - 2 - 7 - 5(3H '---<3H, m) , 8 . 98 ;; m r ' s) ' 7 -'-, m) , 

(APCI) : 449 (M - +1) 



15 



(«S)--'.3-Dih ydro . 3 ., 

P "P"a,i„„ 59-3. """"" """"" '° lh a , „f 

(NUh '- ™"') • 1720, IM0 
"■"""(CDCI,. 

<-c 0 .. 475 (M . + 1 (IH ' °> h 8 ^ (IH, 



20 



(3RS) - 3 - Amin -2.3-di hyUro . 5 ... 
( W r,di -2-yl)«ei hyMH ., 4 h ( -" ,iUOr ° Phen ^-9- melhyM . 

S ^ar mannc rtotfla . ^ — Prepay , n , 

^rcparalion 30-2. 
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IR (Nujo). cm" 1 ): 1670 
'H-NMR (CDCl,,<y) • 2 52 „„ 
4 - 6 °nH )S) 5 73 C1H d ( ( H>S) ' 4 - 50(1H ' d ' J -^-0H 2) , 

, (1H ' d - J=150H ^ 7 "--noH, m ^ 

M »«» (APCI) :37 5 (M*+] ) 

««« >..».. of P„ pilralio „ P"P«.d« a si milar 

m P 86-87. 5°C 

: R ^'-«- 1 ): 340..32 M . 1620 , JM0 
H - NM "(CDC, a , S):6 . 54 

• ( a„. b , 

Ma « (APCI); 250 (MV1) 



on 7 0.-) 



20 



To ^solu,ionor2-a mi no-3-chJoro-.- n „ 
< 4 - M «>«d pyridine , 3M - -^- 2 op henone 

lnt f 3 - 04 «)«n methylene chloride (lOOmn 
Hro mo acety) br()mid (^0 mJ)wasadded 

anice-ba.h A , „ ° "'^ cooling ia 

,CmpCralUrcf "° r -----w d | Or0 . 5w 
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w aler lhr „ , mes , nd brine s * 

; 5oiven ' ™ ™ — - .-v. . ,„...,„„ n .„. - 

-v« ri2a , io „, dl , sopropyle , herandcoiieciionbyfjiiraijo 
«•<* y«ld) as , white ervstaUine 

10 .375 ,l <NUj °'' C ""' } ' 32 '°' 1679 <">• 167 °' "»«• '«4 J512 
(iHs) — ., 8 3 (2H , s , 7 08 . 7 , 1 (7H m) 884 

APCI-MS (m/z) : 371 (M + + l) 

15 

f>re pnrifin n 2-2 1 



S<,< " Umh ~^P«"-.2. 828) „ a5disso , vcdin 
(».., ..„„,„ ^ 

» «• -«.- n y d r o xyiami „e hydroch|oridc - — 

. .. ^-augj. To the clear 

«"■'■•. prepaid above .„ p or , ionwise added . 

uuca 3 suspension of 2- 

bromoacctyJamino-3-chloro-^' n„ n u 

r ° 2 '' ,uorobe nzopheno n e (5.80c) in 

3'7----~ ondersl , ringfor3h _ 

Methanol was removed in vacuo and the residual mixture was 
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extracted with ethyl acetate. The extract was washed with water 
three times and dried over magnesium sulfate. The solvent was 
removed in vacuo to afford an oil (5.0g), which was pulverized in a 
mixture of diisopropyl ether and ethyl acetate. The resultant 
5 crystalline mass was collected by filtration and dried to give 9- 

ch,0 ' 0 -5-(2.n«orophe„ y |).2.3.dihydro.2.oxo.lH.l,4-b.nzodi„epin. 
4-oxide (1.74g, 36.5% yield) as a white crystalline powder. 



IR (Nujol, cm" 1 ) : 3350, 1 700, 1610, 1490 (sh), 1478 1350 
10 1298, 1265, 1230, 1200, 1154, 1100, 992, 860, 819, 792, 750, 730 

'H-NMR (DMSO-d„, 6) : 4.66 (2H.br,,), 6.9-7.7 (7H, m), 
10.73 (1H, s) 

APCI-MS (m/z) : 305 (1VT+ 1), 307 (M + + 3) 
15 Preparati on ?Q-4 



A suspension of 9-chloro-5- ( 2-fluorophenyl)-2,3-dihydro-2- 
oxo-lH-l,4-benz 0 diazepin-4-oxide (1.475g) in acetic anhydride 
(12ml) was refluxed for 0.5 hour. The resultant clear solution was 
20 cooled in an ice-bath to afford precipitate. To the cooled 

suspension was added diisopropyl ether (20ml) and the mixture was 
coo.ed further. The resultant precipitate was collected by f iltration 
and washed with diisopropyl ether to give (3RS)-3-ace,ox y -5-(2- 

nuorophenyD-y-ch.oro-.^-dihydro-lH-l^-benzodiazepin^-one 
25 (0.84g, 50.0% yield) as a colorless crystalline powder. 
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(Nujol, cm" 1 ) : 3^00 n-j* i-,,. 

. «». -X:rr' ,,! " ,pH '* s - w; *-- 

A"CMS (ra/2):347 (M . t!) 349 (m . + 3) 



fixture of f3R<^ 7 . 

-•<•« .......... ,„ and ,„ ullan n "---...«-.. 

_ r , educcd pr ; s ^ 7 - — - 

mixlure of chlor f <-luiing with a 

....... " CW0,0tor — d ""-'(100:.,. The fractions 

con,a,„.„ g , he desired 

» «."o ,lv. (3RS, 3 h h ° mb ' ned ""P.™- in 

S've (JRS)-3-phtha iraido-5.r-> n„~ 
di ^ro-I H -l 4be , ( - t,UOr °P^nyl)-9-chloro-2,3- 



25 746, 732 
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'H-NMR (DMSO-d /} \ . < 

.„.,„ (,„.., 

A * C, - MS <-") = «« (MV „, „ S(M . + J , 

5 Prcpnr n |j„ n on ^ 

T °asu S pe nsionot - (3R ^ 

y lH-l,4-ben 2 odia 2e pin-2-one fO 8,1 • 

""■«./..„. ^.n.,....,, "<°-'« ■«•-'»■ 

™ hvdra^in^ , 8m 0 was added 

The mixture was stirr h ^"Per.ture. 
"fluxed for 0 U„ h ° Ur and 

5 Af,cr a,,owi ^ - .-.,«., 

15 "1 t ..p„. w in Ji '"" i!s w "< combined 

F^raitd m vacuo in * j 

- •-»—.•:::;:;:;::::::;:•,"''••"''• 

"""•ft>™ «--.,»..„, (,0.,, Th ,. '""■»'«• or 

— • «<• -LL ; - 

"ysUHine mass which ^ «° a 

20 collcced by f,„ • ^"sopropy, e(her and 

y t,,rrat, ° n '« «ivc (3R S) . 3 . amino . 5 „ n 
^'-o-2,3-dihvdro-lH-l 4b , ^^"""opb.ny,).,. 
yield). (0-54g, 96.6% 
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'H-NMR (CDC]., 6^-2 11 i->u u 

J .O).2.27(2H ) br,s),4.50(lH )S ).7.03-7 68 
(7H T m), 8.04 (1H, br, s) 

APCI-MS (m/z):304 (M* + l),306 (M- + 3) 

5 Prepar af jp n 22 7 

To a s „ s pc„ si0 „ ot (3»S).J... tao .5. (2 . fluorop4My _ 9 _ 
'"•"""'»<»'^ l .^«..„o f |, d( „, ll . lll 

*..*..„ dlcriH,..,. (58 0. 5g)in mC , hy , cnechlor , ds(lm|) ^ 

-P.,...,. „„ d „ , A , cr mixiore surrcd 

3.5 u „ de , u . ..„. conditlons irieiMaminc <m _ 

--..b.. yI dicarbonale (193 0i „ s) _ 

" "-ilh. a, amhi „, , £mpcra , ure . Melhy|eac ch|urjje ^ s 

~ in „ w afl ,, d . rcsjdue . >vhich was ^^^^ ^ 

«-.«-..«... ..«,., .. uiI(1 . IOg) 

««.«f.n.. P, act , ons „.,.,.,„, „ ]e dcsircd produci _ - 

COmbi " ed " aP — d " ««« ■• .iv. (3RS,.,.« Wore .,. ( ,. 
,l "°"'P 1 "">")0- l -b U ,„» y< :„ bo „ ylamjno . 23 . d . liydroiHi4 

kt, " diKt,W - Mt,S ""^"'»»^)..., ll , e „ JM , |i „ 1 
powder. 



25 
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nip : 187. 1-188. 6°C 

IR (Nujol, cm' 1 ) : 3210. 3150 (sh), 1700 (sh), 1689, 1604 
1532, 1365, 1327, 1270, 1254, 1170, 1059, 1020, 957, 945, 880, 834, 
763, 746, 680 

'H-NMR (DMSO-d 6 , 6) : 1.32 (2H, br, s), 1 .41(9H, ,), 
5.03(1H, d, J = 8.6Hz), 7.17-7.82 (7H, m ), 7.91 (1H, d, J=8 .6Hz), 
10.56 (lH,s) 

APCI-MS (m/z) : 404 (M* + 1), 406 (M* + 3) 



10 Prep.-i r. 1t j„ n ->n ff 

(3RS)-9-Chloro-2,3-dihydro-3-ter t -butoxycarbonylamino-l- 

cthox y carbonyl m e,hyl-5-(2-fluorophen y l)-lH-l,4-benzodia 2 epin-2- 
one was prepared in a similar manner to (ha, of Preparation 59-3 

15 

IR (Nujol, cm' 1 ) : 1680 

'H-NMR (CDCI,,tf) : 1. 00 (3H, J =7 .lHz), 1.46 (9H, s), 
3.8-4.2 (2H, m) , 4.25 (1H, d, J = l7.2Hz). 4.95 (1H, d, J=17.2Hz), 
5-39 (1H, d, J = 8.8Hz), 6.42 (1H, d. J= 8.7Hz), 7.0-7.2 (1H, br, s) 
0 7.2-7.4 (3H, m), 7.4-7.6 (,„, br, 7.6-7.7 (1H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 490 (M*'+l) 

Prep;ir; t | j,. n 70 o 



(3RS)-9-Chloro-2,3-dihydro-3- t cr l -bu,oxycarb 0 nyl 



amino-5- 
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nai ot Example 48-2. 

'"<"■*"• «- I )M7«. ,.75 
l H-NMR fCDPJ ^ , 

"""■-•«»^5. M o.^;;" ,(,,, - i - fa "-«'* 

••»■»•» (7H. • " H * M1 ('M, J= ,, H;|i 

Ma " < APC <) : 462 (M - +1) 

7 05 (2 " fluoro Pheny|)-3-, er , K . 
IR (Nujol. cm' 1 , : 166(| 

Ma » (APCI);596 (M - +1 ) 
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A mixture of MRS) 1 r/- 
•«■».. acid ,.„ P '"- 2 - 0 " C (««.« and 4N 

(M "-«>«.^. ulll ..^j./ ,> - ,H - M - fc -"-'«.p..- J .„. e 

" '-M «"') = >I6J0 

H-NMR (CDC1, tf, . . _ 

— - o- ,«..,,.,.,' ,H ' br ' 5 '• 5 • 29(,H •<• 
7 • 9 <'H, m) " H, " , - 7 - i -"(lH.., l7 . 7 . 

Ma «(APC, ):469 (M . + J) 



'""-"-"'Wi.,,,,.,, 
c,rt ^'-^-5-0-n.. rop4 ,. JI ./ , 7 0 "' , -"^-'-"-»... v . 

F'icn> iJ-9-meth vJ- 1 H i ^ . 
2 -°"' •« prcparcd lH-,,4- h e B ,„ di4 „. 
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'* (NUj °'' Cm_I > •■ »», .700, ,635 
'H-NMR (CDC\,,S) ■ 1 ] 3 «» v , 

M«« (APCI) : 482 (M* + l) ' ' ^ 



Pre pnrri?jn n ,uIL^ 



A m i xtureof(3RS) _ 23 _ d 
^-y«ca rbonylmethyI .3. tert ^-"-opheny,)-^^,. 

- one(l30 mg)and4NHCl . nei 
— da.O -C for 5 hours Elhvl ° WM 

S o,,o Bofsodiumbiclrb ; **'■««•....-. saturalcd aqueous 

& n ' C ' ayer Was w ^cd wi, h water and bri 
,he " dried over sodiun, su,f ate Th , 

,Ia, e- The solvent was evaporated • 
— " afford (3RS)-3. amino ,,3. dihydro 5 fl ' 

- 97 -l%) as a crv Sta „ ine powd£r 

) 

IR (NUJ01 ' cm " 1 )- 1720, 1670 

'H-NMR (CDC]., ,<5) • 1.J4 (9H, s) 7 39 (3R , , 

°" (1H > br > s), 5.16 OH d 1-17 , u v 
"■7.9 (1H..,. '-17.JHI), 7.0-7.6 (6H, m). 



25 
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M **s (APCI) ; 382 (fvr+1) 

5 (3RS >- 3 - B <"y'°xyca, b „„ ylaraino . 2t3 . 

elhoxycarbonylmelhyl-5.9-diii,(!lliy|.lH.l 4 b . 
Panned in a sim ,„ • 4 ' bcnzod ' a "Pm-2-„ ne was 

•••-l.r -»,.,,„,»„ of Prepara , i0 „ 59 . 3 

'H-NMR (CDC,,,,?) . 1.19 f 3H , , , 

,o "« <^ ^.....^ '-"^ 

J -«-6Hz), 7.2-7.5 ( 8H) m) 1 ' J ' 

Mass (APCI) ; 424 

15 -^^^iU^UiiuiJj^. 



20 



25 



< 3RS >-3-B-y,„ S y carbonylamino . 2 ,3 

' R (N " j< "' """'> i 1720, ,690. , 618 
'H-NMR (CDCla.ff, : 2 29 , 3H , , 

— ).o3 (1 „, d , J= , 7Hz)72 . 7 ; ( 
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10 



Prepa ration 

(3RS)-3-Benzy]oxycarbonylamino-l-[(3. 
5 a2abi ^'o[3.2.2 ] „o„-3- y , ) carbo„ y i methyIJ . 2) 3. dihydro . 5 9 . 

manner to that of Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1720, 1675, 1650 

'»-NMR(CDC, 1 .J ):U . 1 , (tH . -,. 1.9-2.1 <2H . 2 35 
PH..).2..0 (3H, s), 3.2-3.4 (2H, m), 3.60 (]H, dd, J=4.7Hz and 

'-».™„. 3 . 77(IH .d. j..5.«,,>. 3. 87(I „, d , U5 0Hz and 

-.37„ z ,,„., I(2H , m) , 5 , 19(1H j j=is8h2) 52j4(ih 
6 52 (1H, d, 1.8.7Hz), 7.2-7.5 (8H, m) 
Mass (APCI) : 503 (M"+l) 



(3RS).3-Amino. l-[(3- «abicyclo[3. 2 .2 ]„on-3- 
» ">- b °^ l "^W 1 -2,3-d, hydro . 5 , 9 . dirac , hyMH . M . 1)en2odia2cpin 
2-»nc was p rC pa, e d ,. a s im „a r m a„„„ ,„ ,„a, „ f Preparali()n 

IR (Nujol, cm" 1 ) : 3350, 3270, 1665, 1620 
'«-NMR(C D C l3 , <S):1 ,.i, (8H ,, llM , 2:(2H ^ 235 
<3H. s,,2.5 8( 3„. s) , 3.2-3, («.-,. 3.5-3., (2 „. „, n , 



15 
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5 



10 



PCT/j^P 3 4 83 



s), 5,23 (IH.d, J-1S.6HZ), 7.2-7.5 (3H, m ) 
Mass (APCI) : 369 (M'+l) 

£rcnnrntin n 

(3RS >- , -IP-*»i««r«i.|3.2.2]. M .,., 1)e „ llo ., IlM1 

>.«.d..„p,.. 2 . 011 . „, prepared ^ a simjiar ^ ^ ^ 
Preparation 22. 



IR (NujoJ, cm" 1 ) : 1720, 1685, 1650 
Mass (APCI) : 427 (MM) 

'"•N«(DMSO.,, S): , 3 ., 2(10Hm)23 

«»oh..,» -( 2 ». m ,,3,.3, (2H , m) , 3 , 5(1H , d ; 

-»■».». 5 -n H , d , J=1 , 2Hz) , 5 ,., 3(1Hm)7o _ 7i(iH 

J=7.2Hz) ' ' 



Prcpnr nt j^ n ^ 

20 



ToaSU ^"-»°fN-, (3R S). 1 . [(3 . a2abicytlo(3 2 2|iion3 

y>>-^o„y lmelbylw ., ihyilia _ 5 9 d . mc|hvi 2 ^ 

»«..« "-"Pi»-3,vl}-N, (3 . mc , hylphenj , )urea (M0 ^ 

.«.,,„. (5m „ ... .«.„ ra . chloroptrben2oic acjd 

^-5 CPR A "7o c 

' 5mS ' , - S, '-°" P"««w... ..„„ S ,i„ ing anbje „, 
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■empcra.urc After stirnng for 5 , . 

(4B m o\ a " addi "onaJ m-CPRA 

(4«mg) was added and ih P .,■ • LFBA 

'he stunng was continued for 3 5 h 
From the clear re,,,' ° Urs fu "her. 

-act.cn mtxture, methy , cnc 

v ^uo and , he residue was di, , A ,n 

was d JS solved in ethyl acetate ru 

5 was washed with m a „ solution 
Itha " aqueous S o, u ti on ofsodi w 

and brine Th ^carbonate, water 

lnc - The organic layer was dried over ma 

th '« 'ayer chromatography on P^parative 
° Pny on s,, >ca gel (60F254 0 

M ^ck) d C ve» opeU with . mi , ' 2 ° X2 ° Cm ' 

F wnn a mixture of rhi^^f 

, sa :;;:;;r 1 r" pi "- 4 -"'-- 3 - 

48.0%). "y»lall. ne p„„ dtr (69 5mg , 

mp : 244.1-245.6-C (d cc .) 
'H-N MR(CDCj3+CDj0D ^ 
"'• S '' 2 '»5(>H, br , s) , 2 , 5 . 3H -"(8H. m) , ,. 94(1H 

3.20.3 36(2H , , M3H ' S) ' 2 41 (3H, S) , 2 . 56(3H 

' * Jtn (2H, m), 4.56 t2H n , 
J=255.0Hz) ^97 nw ' J " I5 - 8 «2, 

APC1-MS (m/z) : 51g (M . + 1) 



- ^rrr~~ - — 
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IR(Nujol, c m -l ):3 45 0i 3320 

'~^C,,, ): , 60(3 , s ,, 64(3Hs)65 
, -"«»-i.«.IH„. 7 . 1 3 (I „. id , J . 1 .3 Hlii|(| ' 
dd - J -'- 3H2 ^^^), 6 . 6 . 7 . 0(2H , m) K7 ' 48(1H ' 
Mass (APCI) : 179 (M>1) 



15 



(3RS)-3-Ben7yloxycarbonylamino-5. nlet ( 1 yj.9.jj 1 j N 

dimcthylaroino)-2.3-dihydro-lH-1,4-bcnzodiazepin-2-one was 
P'-P— • .I.U., „..„ I0 l4 „ of Pr e para , ion , 5 . 2 

1R (Nujol. cm" 1 ) : mo , 1680 

'h-nm R( coc, 3 ,, ): , 46 (3„, s) , , 67 (6H , s) , 

....... , m ,, 26 

Mas. (APCI) : 367 (MVl) 



20 



9 '; aso,utiono1 '^^ 

- -- e ,,a mino , 2)3 - d , ydro . 1H , !4 . bcnzodiazepin . 2 . one 

(82Q m£ ) ln N.N-dimethylform.mide (5ml) was ,dded • 

sodium h ,, •„ Portionwise 60% 

sodium hydride suspended in oil r94m.,* 

25 - oor • ° lJ (94mg) Under -'-gen stream and 

^& pooling m an ice-bath Th, • 

The raixture was stjrred under same 
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cond„io„ s ,„ 3 „„.,, N-B r „ moacc , y , 3 . >2abicyc|o[3 2 2Jnonanc 
("8 S) was added , 0 , eaclion mixiufc ^ or 

~ was slirred room , emperi , ure ^^^^^ ^ ^ 
and we r e add e d 1o , ht ..„„,. ^ ^ 

»»».... The sdven, w as e v ap „ ralcd in vacu0 ,„ ^ ^ ^ 
yellow re a i d ue, „b,ch „ as subJ „, ed , o cQ|umn chroma|ography ^ 

«!.« gel elu.ing wi.h . mix.ure of loluane and elhyl , M(t(e ^ 
The „.„„„„ conlaln ,„ g , h0 dcs . red produc _ ^ 

'0 ev„p„ raud ,„ vacu0 give (3RS).l. 1(3 . azabicyc , 0(3 2 2)oon 3 

yl)earbonylmethyl]-3-benz y )ox y c a rbonyl a mino-5-melby]-9.(N N 
-"-^■-■»)-J.3-d. fc ,d ( ,.. H . 1 .4. b . wdta . pl „.^., (510mg 
42.8% yield) as a cry 5 ,al|i„e powder. 



15 



20 



IR (Nujol, cm" 1 ) : 1715, 1680. 1650 

'H-NMR (CDCI 3 , (5 ) ; 1.3-2.2 (10H, m), 2.58 (3H, s) 2 74 
<«..). 3.2-3.4 (2H, m) , 3.4.3.8 (2H, m). 4.70 (1H, d, J=I6.1Hz) 
«9 <.H.d. !.„.,„,, 5.0.5.2 (2„, ra) , 5.2-5.4 (1H . m , 6.48 „„.'„ 
J=8.5Hz), 7.0-7.4 (8H, m) 

Mass (APCI) : 532 (M*+l) 

E£gpar;Kin n 33-^ 



(3RS)-3-A m ino-l-f(3-a 2 abicyclo[3.2.2]non-3- 
25 yl)Carb0nylme,hyiJ - 5 - meth - V] - 9 -(N,N-d im et hy ,a min 
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5 



lH-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1680 ? 1640 

'H-NMR (CDC. a ,d) : 1.3-2.2 (10H, m), 2.35 (2H, m ), 2.57 
OH, s), 2.74 (6H, s), 3.2-3.8 (4H, m), 4.46 (1H, br, s), 4.69 (1H, d, 
J = 16.1Hz), 5.13 (1H, d, J = 16.1Hz), 7.0-7.4 (3H, m ) 
Mass (APCI) : 398 (,YT+1) 



10 Prep-imifpn i /| 3 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-5-(2- 
fiuorophenyl)-9-methyl-l-,ert-bu,oxycarbonyime.hyl-lH-1.4- 
benzodiazepin-2-one was prepared in a similar manner ,o that of 
15 Preparation 59-3. 



IR (Nujol, cm' 1 ) : 1720, 1680 

•H-NMRCCDCl,.*) : 1.28 (9H, s), 2.36 (3H, s), 3.81 (1H . d, 
J=16.6Hz), 4.70 (1H, d, J=, 6.6Hz), 5.0-5.3 (2H, m), 5.42 (1H, d, 
J = 8-6H Z) , 6.67 (1H, d, J = 8 .6Hz), 7.0-7.6 (11H, m), 7.7-7.9 (1H, m) 

Mass (APCI) : 532 (M'+l) 



20 



Prepnrarjn n ?/|_? 



25 



(3RS ) -3-Amino-2,3-dihydro-5-(2-nuorophenyl ) -9- me ,hyl-l- 
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— — rb „„ ylme , hy , 1H ., 4 . benzodi 

'H-NMR ( c DCl3 ,^ :I ., 

7 7 -7-9 (1H, m) ^ 7 - 6 < 6H > m). 

Ma " (APCI) ; 398 ( M - + l) 

Pre P-irnti?n 3 S ]. 

) 

(3RS >- 1 -(Ad. ma „ la „.,. y , )carbooy]mc| _^ 
^ylox y ca r6 o„ y ,. am , no . 2i3 . d . „ , 

MZC Pm-2-onc was nremr^ • 

^Prepa ral i on59 .3. 

IR (N "j ul - cni" 1 ) : 1710, 1670 
, H-NMR(DMSO.d i ,d ): 2.5.3 0 M5H > , 

M ^ (APCI); 594 ( M * + i) 



(3RS) - 1 -( Ad ^a„, a „. ] . yI)carb 
25 fuoropheny,)., 3 ri - h , m ^hyf-3-a mj „ 0 . 5 - ( 2- 

wyl 1H -M-be„ 2 „d iazcpin . 2 _ onc 
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w 

^'^^^ 

IR (Nuj0, = t™ 1 ) ■■ 1710, 1670 

5 nH,d,J =17lH2 , 4 . Q ( 5H ' m) ' 2 - 38 (3H, ,), 3.95 

- 17.1Hz), 4.o9 (1H, S ) 5 14 HH a x 
7-7-7.9 (lH, m) • 14(1H ' d ' J = 1 ^H Z ), 7.0-7.5 (6H; 

Mass (APCI) : 460 ( M - + i) 

10 

(MS >- 3 -»'»»>«v« rt .. y ,„. tao . JiJ 

yl 1H -M-bc„ zol iia 2epin . 2 . one prepared- 
ma ""er lo tha. of P P^Pared ,„ a similar 

nal of Preparation 59-3. 

IR <Nu jol . c.-l, : 17I0 , )66s J620 
'"•NM R( CDC,,, ff):2 . 3S(3H 
5 M (1H - ,, 3 (IH , d . J . 13H ; (3H ->-»-»(3H.., 

),,,, 5(8H , m) 5 -l-5.2 (1H, m), 

Mass (APCI) : 353 (Jvr+]) 

Prc pnrfitin n ^f- 2 



(3RS )-3-Am,„ 0 -2 ! 3-dihydro-l 5 9-, rim , 
ben 2 odia 2e p in , „ '"methyl- 1 „- 1,4. 

"P-n-2-one was pre pare d in a similar mn 
25 Prcpara.ion 59-6 '° ' hat of 
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5 



IR (Neat, cm" 1 ) ; 3350, 1685, 1615 
•H-NMR(C D C l3 ,, ):2 .3 6(3H!S)>l47(3Hi 

«l(lH.d.J.l.3H«) > 7.1.7.4 (3H, ra) " 
Mass (APCI) : 218 (M++1) 



^Lfcgiixa iion 37-1 



(3RS, ' 3 - B "^ l ">'- h -y'- i -2,3. <lihyilro . 5 , 9 . Jimc , hv| . 

1 -(2-melhylphenacyl)-JH-l,4-benzodiazepin-2-0!ie w as prcparad h . 
»'m,la, m»„„ er .o ,ha, of Preparaljo „ 59 . 3 

(Nujol, cm" 1 ) : 171S I670 
'H-NMR (CDCI 3 ,i5) : 2.29 (3H, s), 2.39 (3H, s), 2.51 (3H ., 

m )> 7 -5-7.6 (1H, m) ( H> 

Mass (APCI) : 470 (M*+l) 

20 £m>aratin n 11 7 

(3RS )- 3 -An.ino-l-(2. mc , hy , phc „ acyl) . 2 3 . d . bydro . ^ 
*'-"-H,., taMfclpi „,„, Msprtpmjin<siniiai 
manner to that of Preparation 59-6. 
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p CT/ 3^3 

IR cm" J ) ; 1670, 1615 

'H-NMR(COCI 9 ,<J ) : 2.28 (3H, $), 2.41 (3H, s). 2.47 (3H s, 
"'<'"• (1 H. (1H . a. !.,.,„„, 

( /H, m) 

5 Mass (APCI) ; 336 (MM) 

Prcp;ir fl [j rn 



< 3R S)-l.(Ad, ma „u n . 1 . yl)cllrbony|raellly] . 3 . amino 2 3 
s.milar manner to that of Preparation 59-6. 
,R ( Nu J"l. cm" 1 ) : 1700, 1670 

■»-««(COC ll . (f) : 1 . 6 . J ., (lJH>kr)j2 32 (3i|i 
Mass (APCI) : 380 (JVT+1) 



Prepnr n[ jo n ? n j 



20 



(3RS)-3-Benzyloxycarbonylamino-l- 
CyC,0h ^carbo nyI me,h y ,-2.3-dih y dro-5 jy . dim ethvl-lH-14 

Preparation 59-3. 



25 



133 



W0 98/ I55 35 

p CT/JP 97/03483 

« (N«... : 17M _ J6?0 

Mas MAPCl):462 (M> +1) ' 
(3RS )-3-Ami„o-l- cvcIoh( , , 

".'.r,r.p„. ll0 . J9 . 4 . 

H-NMR (CDC] A \ , 

'•'-"■««»>. 7.,.,., ,,„,.,, - B,) - 4 - "»•-). 5.13 (,H. 

Ma " (APCI) : 328 <„•♦„ 

^ R S)-3-Ben 2yIoxycarbo 
f, — P^n yJ) . 9 . melhyMme|hi y ,n °- 2 ' 3 -^o-5- (2 . 

P1 " 2 "° ne Wa * Prepared in a s/m-. 
Reparation 59-3. manner to th *t of 
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IR (Nujol, cm" 1 ) : 1705, 1660 

'H-NMR (DMSO-d.,*) : 2.00 (3H, s), 2.38 (3H, s), 4.23 (1H, 
J-17.6H«), 4.91 (1H , d , J=17.6H Z ), 5.05 (2H, br, s), 5.18 (1H d " 
I-B-.5H.). 7.04 (1H . d, J = 7 .6Hz), 7.1-7.7 (11H, m ), 8.42 (,„, d, 
•5 J = 8.5Hz) 

Mass (APCI) : 474 (M*+l) 
Preparation o 



10 



15 



(3RS)-3-A m ino-5-(2-fluorophenyl)-2 ( 3-dihydro-9-methy]-l- 
-'Mcarbon y , methyM H-l ; 4-benzodi a2 epin-2-o„e was p repared in . 
similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 1720, 1670 

'H-NMR(CDCl 3 .tf,: 2.07 (3H, s), 2.39 (3H, s), 3.87 (1 „ d 
'-".OH,). 4.60 (,„, „. 4.96 (1H. d, J-l 7 .0Hz). 7.0-7.6 («„. m) , 
7-7-7.9 (1H, m) 

Mass (APCI) : 340 (M' + l) 



20 Prepnr,T|,> n ,) ^ 

( 3RS )-3-Amino-2,3-dihydro-,-tcrt-butylcarbony| melhyJ . 5 9- 
«"»«hyl-lH.l,4.b.n.odi„.p,„. 2 .o.. was prepared in a similar 
manner to that of Preparation 59-6. 

25 
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,R (Nujo, > cm ' 1 ) : 1710, 1670 1615 
3 -79 (1H, d, J=17.2H 7 ) 4 4MH ^ « ™ 

(3H, m) , ' 4 - 4 ^-)'^nH, d , J =l 7 ,H 2) ,,,, 5 
5 Mass (APCI) : 302 (MM) 

< 3RS )- 3 -B"^»x.vo. n r b „„ ylami „„. 2i3 . dihydro5 

m P •• 86.1-89.0°C 

'* (Nu j°'- ^"^ : 1700, 1670 

'H-NMR (DMSO-d, 6) ■ A ,iu , 

6.0) - 4 (ih, d , J=17.0Hz) SS3MH . 
J=8.6Hz) 5 7->nu ^ , (1H ' d - 

z )> 5.7. (IH, d, J-17.0Hz), 6.61 (1 H d J-8 7H , , 
/nu ' ' J -^-7Hz) y 7.0-7 S 

;;; H -;-------o H , ra ,,,, 5( , H , ra) .,; 8 

Mass (APCI) : 581 (MVl) 



(3RS)-3-Amino-2,3-dihvdro-5 <-? n 
(3 n , , ' 5 ' (2 - t,Uoro PhenyI)-9- m ethyJ-l 



15 



20 
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IR (Nujol, cm' 1 ) : 1678 

.,,:, s , (3M ,, (1Mj=i7) 

■ 2 r 5 ) <3H ' m,,7 ' 5 " 8o<4H - ra, ' 83 - 8 ' 5(2H '- 8 "^^.-5 



Mass (APC!) : 447 (f,«, M . + 1) 
£rep.n rnijrsp 



10 



A „,„.„., (3 R S,-3. b e„ 2yl<)xycarbo „ ylami „ o . 2i3 (i 
> > mel,1 yl-l-(2-nitrophenacy|)-iH.l 4 

XT'"' 2 ' 0 "' <300ms) and 30% - - 

-^m^.,,,.^ ' 

a mino-2,3-dihvdro-^ ri n , 

1H , 4 h • - (2 -" ,0 """ , *"">-»-'M-i.(2..„ ropfccn . cyI) . 

'»"«^«,i..2.., tMl0l , Miit(227iuui| • 
IR (Nujol, cm" 1 ) : 1670 

'H-NMR (DMSO-d t .(5) : 2.43 (3H, s), 4.79 (1 H, d, J=]y 3H7) 
1 Ma5S (APCI): 447 (free, MV1) 
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Pre P*nili> n 44-j 



(3RS )- 3 -B«^loxyca,bo ny Ia mi „„.2,3.di,h ydro .i 

Prepared in a similar manner to that of Pr, 

u inai or Preparation 59-3. 

'R(Nujol, en," 1 ) : 1715, 1670, 1620 

'H-NMR (CDCI 3 ,<5) : 1. 00 (3H, i, J=7.3H2), 2.32 (3H s , 

Mass (APCI) ; 408 (M'+l) 
15 Frc P a r,iti pn 44--> 

(3RS)-3-Amino-2,3-dihvdro- J ^.h.i 

in>aro 1 -ethylcarbonyimethyl-5 9- 

manner to that of Preparation 59-6. 

!0 

IR (Neat, cm" 1 ) : 1720 

2 3 - 2 M2H, br , m ,.2.60 ( 3H. s) ,3.70 ( , H . d , ? . , < 
"'• 5 -«M 1 H,,l=,7,„ 2) , 7 ,,, (3 „, m) (,H ' 
Mass (APCI) : 274 (M* + l) 



m 

25 
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Prc P n rflfirn IS 1 



2-.30b UIyry ,. 6 . raelhylaniljne was pfeparcd , n a s . mj|ar 
5 10 that of Preparation 50-1. 



mp : 47-49°C 



10 



1380 ,1 (NUJ01, ^ : 34?0 ' 332 °' 1638 ' 16 ° 7 ' 158 °' "50. 1422 
1380,1230.1094,101 1,984,745 

'H-NMR ( C D C I a , <J ) 1.21 (6 „, d. J = 6 .S Hz ), 2. 16 (3H s) 
3 -«(l».^.I....H,,,.. 4( ,„ ibr)> , 6 0 (1 H, t(J= , 3Hz)(7 : i9 
(1H. dl J=7.3 Hz ), 7.69 (IH.d, J=7.3 Hz ) 
APCI-MS (m/z) : 178 (JvT+ 1) 



15 



To . ,.,.„.. „, NJ.benzy]oxycarbonyl-2-(bcnzolria70l-l- 

° r ' dC (2 ' 88m,) -""> ° f «-«»T.f.r-. BM . „ „„„,, 

■.-«.».„„«...„,„.„. To ,he reacljon mix|urc was ^ 
'"P-i.. a ™,x lure or 2 - is „ bulJry , 6 . melhy|annine (5 3js) ^ n _ 

-«.»y...n.h.n« (»..„, „ dry , e „ allydroruran (30ml) for 20 

« »-.r ,..„,„„.,. Afler , he additi „ n „ s 



139 



WO 98/15535 A 

c °mpJeled, ,he mixture was sti ,, 

« '.■*.»,.„ „.„, (M "'> ""•'»«*.. ..bl... 

— — ^ ilh l' C S " a "'~ — ledby 

---"-3. 2 ,, 2 ;:: m r;:; sive ' hefirs '-- f - 

evaporated m vacuo to affnrH 

lcr - The organic layer sv as dr.VH 

and evaporated ,„ „■ ^ "»«»«'■".» 

P rated to glvc a residual oil wh ; u 

■"«« «« (TO.,, and lrealed "• - «.«■!«- in 

h„ ammonium acetate r7 n , • 

l """ S " ■-«•«• .«p.,.,.«. Aflerrc ' a "< 7 "«ior4 

H us so 'uiion and water 

dier successively ti,. 
'•»■« w.. dried „ v „ n , at , ncs , um * »• or ganic 

CVaP0 " Ud in ««.o .o 
8 """ ch <*" irilural.d i„ mclh , , 

M-b..zo df .« pj „. 2 . fflM . P> " 9 — M-2,3- dillydro . JH . 

mp : 169.1-172. 8°C 
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J =7Hz), 2.36 (3H si 3 1, , 1U . 

< H ' s >> 3 -13 (1H, hcpt, J=7.0H 2 ) 5 11 nu x 

s) 4J < XH > m), 8.59 (1H, 

A PCI-MS (m/«):366 (M- + l) 



(3RS >- 3 - B -^o Xycarbonylamino . 23d 
^ox y ca rbo n yl . methy , 5 ., opr 

10 2-one wns prCDareri . * ' ' , cnzodia;l:epjn- 

P P ^ a Simil " manner ,0 , ha, of P 

,nat of Pr eparaHon 59-3. 

8 rOH,d.J-i 6 .7Hz), 4.12 (2H q J- 71H , 
J -".7Hz). 5.0-5.2 (2H »> 5 , , , J -7.1Hz), 4.72 (1H, d, 

» — 5(SH, m) ' m, ' 5 ' 2 - 5 - 3(IH '^-n,o = , 6Hz , 

Mass(APCl) :452 (M- + 1) 
Pre pnrrtf iprL_LL_j_ 

20 ,„„ (3RS) " 3 " Bcn2, ' oxy "' bo ""---«-<. i h y(fro . ] . 

" ■"••"•'»■> ofPrepara.ion 59-4. 
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■ "■)■ 5.22 (1H, d, J=8.1Hz), 6 54 (1 H, d, J = 8.7Hz), 7.2-7.5 (8H, 

Mass (APCI) : 424 (M*+I) 

. , yUOf3 - 2 - 2 ' non - 3 -y')carbony! melhy n.3. 

.2,.d, ^o.5., opropy ,. 9 . melhyl .; H ; 4 

10 Preparaiion 59-5. 

' R (N "J 01 . ■="■"') : 1720. 1650 

,H - NMR ( C ^.d,M. 22(3 H.d, J= ,. IH2) , 133 . 3H 
J ^».^ (8 H, ra) ,,. 9 . 2 . M2H , ra)23 h ^ 3 "' d ' 

(5H, m), 3.86 (1Hf d, J = 15.5Hz) j 0 .j , „„ 
i o , u j * 5,0 °- 2 < 2H ' m), 5.24 (ih, d 

J = S.2Hz), 6.50 (1H, d, J=8.7Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 531 ( M + + l) 

20 

(3RS)-3-A m i„o-,- f(3 . a2abicyc]o(3 2 2jnon ^ 
yl)carbonyimethvl]-? 3 -dihvH r c • 
henzodiazepin-2-one was prepared in • - 

Pren . P Pared a S ' m,,ar ma ""er to that of 

Preparation 59-6. 



25 
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IR(Nujo], cm- 1 ).- 3330, 3250, 1660. 1630 
'™^3^):1.2-,3 ( 3„ )m) ,,3 4( 3 H>d( 

H, d(J=1 , 5H2)i4 , 8(1H)S)(5 _ o2(iH>d)j = i5 _ 5Hz)(7 ^ 7 



5 m) 

Mass (APCI) : 397 (M*+l) 

» ( ; RS> - 3 - Be "^'°^^»^,a mi „ u . 2 ,3. dihydro . 59 . dimei _ 

'* (N«al, „•') . I720 , 670 

8 - 7 H Z ),6.47 (1 H,ci, J = 8 .6H 2)l 7.2-7.5 (8H. m) 
Mass (APCI) : 394 (IVT+1) 

20 EuxmMi£ro_4£-2 



25 



(3RS )- 3 -Amino-2,3-dihydro-5,9-di mcl hy M - 
-mnar manner ,o that of Preparation 59-6. 
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'* (Nea l(Cm -l ) :172()i j65Q 
'H-NMR (CDC] 3 ($ \ . 2 07 /"3u 4 

(3H, m) >•»•*(«..,. 5.., <,„.„.,.„.,„„. 7 ] ? 5 

Mass (APCI) . 260 (M . + j) 

■0 c ycl0 ' 3R , S> " 3 ' BCn2y '" yCarb0ny ' im '""- 5 -~— 
y c 'opro PyJ . carbo Jm 

1 H-NMR ( CDC, 3)( y ):08 . 

( H,d, J = «. 7Hz) , 7.2-7.5 (8H, m) 
Mass (APCI) : 488 (M^J) 



20 



25 



yi in M-benzodiazenin 0 - 
si »»'ar ma „ner , 0 thai of P Prepared in a 

nat ot Preparation 59-6. 
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W0 98/15S35 

J R (Nujol, cm' 1 ) : 1675 
•H-NMR ( c D c,3, i): „. 8 . 20 

< 3H -^.7.2.9 (1 H. m) , 40wlH . , „ -<>H.-). 2.34 

0", d, J.n.lHz), 4.39 fiu p- . 
4 - M «.-.i-17.1H.). 7.1-7.5 (3H..) ' ' ^ ^ 

M ^s (APCI) : 354 (MN-1) 

£re P flr atirn 1ft 



(3RS)-3-Amino-2 3-dihvH™ 1 
10 «-..W-lH.l« b ' dr °- ! ' elh "^" b »"W m ., h y ,. 5 , 9 . 

«(N.., 3380 . 3J00 1?38 ]68o 

H-N M R(c D ci,. tf):i . 19 
15 2.33 (3H ,) 2 5W, U 2 U (2H - »). 

/, ^.hu ( jh, br, s 4 04 / i . , 
m) ^' ^1-7.7 ( 3H 

Mass (APCI) : 290 ( M *+l) 



20 



^RS)-3-B C n 2y ,o xycarbony]amin ^ 
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IR (Nujol, cm" 1 ) : 720, 1675 

l H-NMR(CDCl 3 ,6 ) : 1.0-2.2 (10H, m), 2.35 (3H br 

5 ^M, 1(]H , d , J= , 3Hz) 6 77 ( 2H h 

m) «).«.77(1H, br >s)( 6.9-7.5 ( 24H) 

Mass (FAB) : 728 ( M * + l) 



J>re P-Tnf ion 4Q.- > 



10 



:;::;:r 

- w washed „ ilh >lhyI 

b "» d »»P'-2-o« ("«-«, 72.1», .,.„„„... 

/ us d crystalline powder. 

fR (Nu j o1 ' c n'b : 1670, 1610 

• y -0(10H, m), 2.42 (3H )S)) 2.5-2.7 



146 



WO 98/15535 
OH, m) , 4 . 19(1H)d)J = 

Ma " (APCI):352 (M - +1 ) 



£rc P n raiipn 5p 2. 



Toi »'-"».»I2,„„ iJin{(J 

(6 ' 22 ^'^»o in d ry , olue „ c( , 0m ; t '°- 3om,)a " da "'-^"« 

■«•«■• *,».«..,.„ °"' ^ - W "' "-P.™.™. „ d cooled 

ine cooJed mixture was adrf.H , 

"■»-ol)p.„... wl .. The »"»«. (*>.... 

• Th e resultant mixture was s ,i rr „ 
or lhourandretWdfo hours aS 7 ed — 

15 — «... .ce. bath) 2N . HCJ (2 ;;;- 

eth 3" acetate was added Th ' ^ mi »"«. 

eu - The separated organic l,, 

Wlth -atcr twice and dried n W3Shed 

dned over magnesium su jfai e r 
so 'vent in vacuo ,,ve , Removal of lhc 

u y titration to give 2 . i ^ 

* (8 . 91g 39 8%> -'"'i"-«-..»,i„ii ta . as 



m P 5l.l-52.9°c 



25 



fR (NujoJ, cm" 1 ) : 341n 

— ™--'"»::r,;:r;;;i:::,,. 
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6 59 OH, t, J=7 . 9Hz) ? 

' (1H ' d ' J =7.9Hz), 7.63 riH . , 

AP ^-MS (m/2) : 150 (M , + i} 3 HH. d. ,. 7 . 9Ha) 

£je Piirnrf on ^n_-> 



5 



T " ! »"'»»-N. bt , !Il0I , tlrt0 

- hathundcrn , , lr T. ; 

"Virions lor 2 hours , 
■"'J"-*-...*...,,,.. (4 3 ° UrS ' a ■'««. of 2- 

— " - BBI uv(ce a „ d dried ^ -e m ,,, dre 

;:; csiumsu,fa,e - 

»""<* was addcd , 0% m rh """><•" » •» oil, ,„ 

" P»»"<»(6.17 S . 63 . 5%) . 



; 5 

m P 238-239. 5°C 
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699 



IR (Nojol. cm" 1 ) : 3210, 1718, 1690, 1678, 1628, 1059, 742, 

'H-NMR (CDC] 3 , (5) : 2.36 (3H, s), 2.46 (3H, s), 5.11 (2H s) 
5-14 (1H, d. J = 8.3Hz), 6.50 (,„, d, J = 8 .3H Z ), 7.13-7.47 (8H, m ) 
5 8.48 (1H, s) 

APCI-MS (m/z) : 338 (M*+ 1) 
Prepnrntjr , n 5Q.^ 

'» To a suspension „, (3RS,.3-b e n zy ,„ xycilrbony|amjll0 . 5 

" i »«'W-2.3-dibyd,o.iH.M.b.„odl.z.p, 0 . 2 .o„ e (j .22g) in 
■ a " lm C "°"<" (5 °""'> «• mchioroperben^ic acid (2 . 50g , 

>-5e, .mol) por.ionwisc under stirring a, ice-ba,h cooling. The 
™ix,ure was s,„red for J da y s ambie „, , empcratur<is * ^ ^ 
» ■«..... ralxture m e, nyl e„. chloride was remoyed .„ vacuo ^ 
residue was added an „„„, i „, ^.^ Wcarbo „ nu ^ 

«lrr.d for sevcra, ,,.„,... Tne „,„,„, w „ ^ ^ 

....... .wice and ,h. c„ mb i ne d .„,«, was washed „„„ 

-diom Hcarhona.e, wa.cr ,wicc and brine. The organic ,a y er was 
*> dried over m a g „. sium „„.,. and ^ ^ ^ ^ 

«.rpb... „»... which was ,r„ora,ed in .e.hano, and colleclcd by 
'.l.ra.ion ,. give (3RS)-3.bcn 2yl „* y carb„„ ylamin „. 5 , 9 . dimc , hy ,. 2 3 

«M....H-i.«. k . BMdl „ eplll . 2 . 0il .. 4 . l , lIdi (2 J9g) ^ a crvm||iM 

2« desired powder wa.s prepared bv cr y s,aMiza, ion in a mixlure of 
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methan01 ^ «"»opropy| elhcr (3:1) . 
'H-NMR (DMSO-d \ ,o 

Ap CI-MS (m / z);3 54 (M* + ,) 
mj xrure of (3RS^ k 

j ^-«-M.,L^^^ , r' , " ,M - M, -- ,w - 

u 'azepm-2-one-4-oxide U ai ^ 
anhydride (7 6ml JO < 2 - 8 3g) and acetic 

~— «... 

" »'v. (3RS) 3 h , ""' ^ '""P"** «.., 

'H 1.4-t«zod,.z.pi„,. 2 . olle 
"y»'»llinc powder. -' 71 -l*)aji 

'H-NMR (CDCI-j.c?) • 2 0) no , 

( n, d, J_8.3Hz), 7.12-7.47 (8H, in), 7 94 /]u , 

«(N.J.,. c m -', : 3200. 1,40, , 686 
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Prft P-irniirn ^0 5 



25 



To a „,.„„, o t '(3RS,.3. h e„ 2yl „ xycarbony]anlino . 5 _ 

<6o% s ~ - o. M ,., under sllrrins and 

ICC-bath COOling. After Ih, i,-. 

J '"'< "' 1 " ■»«•■' -P.™.™. Thcn , 0 ,, m , xlnre 

temperature. 

^- lionmixlUKWaspouredin(ojcewa|cr 

with ethyl acetate. The extra,, 

,5 H „ WaShCd With three times 

" anddr -dover magnesium .sulfate R cm , , 

f3Rs . , , Rc -"ovaIofthc S olv cn[ afforded 

(3M) - 3 - b »^oxy W bo. y ,.. lB0 . 1 ., buloxycarbonv|ii|e| _ 5 

• «• «.2%, as an amorphous mass which Was uscd in . 
reaCt, ° n With0u ' f«rlher purification. 

JO 

(2H , S) ,, 20 

OH, d, J=8.6Hz). 6.52 (1H, d, J=8.6Hz). ,.«.,.„ ,,„. „, 
APCI-MS (m/z) : 510 (M* + 1) 
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Pre P*rf.iirn fi 



To » „,„,,„„ of (3RS)-3-benzyloxycarbonvJainino-l.| 
^ny.-h yl .5. acctoxymclhy ,, me , hy , . 2 3 ^^^^ ^ 

M-b..„d.„.p,.. 2 . e .. (3 02g) jn me , hy , ene ch]orjdc ^ 

a«=d lriflu o r „ a c Cli c acid (i . 6mt) under 51im . ng w ambicni 
— • 

— iti0 „, M»,by lcne chlorjdc was removed ^ 
»a» d isso ,^ .,„,, Th£ 

•f .».».»., ~ a„ , morphous _ (2 82§) wbjchwas 

•" b, «''<"« «'«. «»r.«,. Ir . pby „ . fllc . ,„ (| 
-'«•«. "Wrof.™ ..„..,„„„, (30!I) . 

"> — y,o„„ ylarain( ,, . carboxyme , hy| , . acs , o 

f -methyl. 2, 3-dihydro- 1 H-] ,4-ben2odiazepin-2-onc (1.89g 70.3%) as 
a crystalline powder. 



'H-NM R(D MSO. d ^ ):2 . 04(3H>s)>2>33(3H 

dd, J=17.0H Z) 139.4Hz), 4.96 C1H d j-g ,, H , - 
, 2H ,. , ( 1H ' d ' J -8-32H 2 ), ,.( )2 (2H , s)>5 . 17 

(2H, dd, 14.4Hz, 57.4Hz. 7i 7 «/.ii 

Z) ' 7 - 3 ' 7 -65 (8H, m), 8.31 (1H d 



J=8.32Hz) 

25 



APCI-MS (m/z) : 454 (M*+ 1) 



152 



WO 98/15535 



A mi»,„ r£ of (3RS)-3. bc „ 2yloxycarbonylamino ^ 
• "' b »"""-M-5. a c c ,„ xymclhy , 9 . me , hyl . 2 3 ^.^^^^^ 4 

b "- di -^2-onc ( 343.0 mg) ,,. azabicyc|o[322Jnonan ; 

C'0«-f>. l-h y drox y benzolriazole (HOBT, ,„.«.„ ,. ( , 
d -, hy , am ,„„ propyl) .3. e , hy|carbodjimide hydroch(oridc <wscD 

160. 3mg) and trieihylaminc fftd i ™ . • ■ 

m • (841mg)lnd,mel hylforma m ide( 7m j)was 
10 St '- d ^ 12hoursatambientte 

' The "action mixlure 

P ° Ured »» -'»«■ «. extras wilh „„„ 

—ice. 

.. „n (0 , 5s , which w „ pulverjzcd jn 

" «»H.«.cd t> y «,„.,(„„ ,„ give (3RS . , . , " ,C ' an<l 
(3 - ab "-'°^"J"on-3. y , )cafbl ,„ y , rae , hy , s . ace , oxyrae|hvi9 

■neth y I-2,3-(ljh y dro-lH-l,4-bcn70diazcpin-2-one (339. Omg, 80.0%) 
" a hg h , ye i, ow crystaJline powder 

20 IR ( Nu j"l> cm' 1 ) : 3370 175. 17-70 

1056, 760 °. "SI. 1729, 1677, 1642.1508.1230, 

,H - NMR OMSO-d..c y):I . 4 . 1 . 8(8Hi 

,37 (3 „,., 3 . 0.3.31 ,„.„,. 3,0-, 82 (2H i 

25 »).8.26(1H, d,J = 8 .6H z ) ( H ' 
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APCI-MS (m/z) ; 561 1) 



A °" , "" re0r(3RS >- I -f( 3 — ^yclo[3.2.2J„„„. 3 . 
yl > carl >°'lylmcthyll.3-benzvloxv 1 -„h„ , . 

f.~.,. (144mg) and 10% Pd p ........ 

' S - The "■al,,, was , cmoved b f . 

p.— »»..., . re , due , wh(ch was 
— „ devap _ 8ive (3R :, 3 . 

— « 85.1», «.-.rpb.., 



20 



'H-NMR (CDCI 3 .d) . 1.55-1 77 . , 

' 111 m), 1.95-2 17 .">h v 

-77— >• — , ,3, (2H , m) , 3.^3. 



APCI-MS (m/z) : 369 (M *+ 1) 
25 Prc P ;ir fitirn 5J 1 
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cycio j; s ;;';-"--".o.3. be „ 2yl „ xycarbonylamin 

,mi,ar manner to that of P f . 
5 nal 01 Reparation 59-3. 

,R (*ujol, cm' 1 ) : 1660 
, H-NMR (C DCl 3 , cy):L2 . 2 

Ma » (APCI) : 538 (M - + 1) 



15 



'«s).,. f2 . A „ ly , beii2yl) 3 _, m 

Wlat ot Preparation 59-6. 



'H-NMR(CDC] 3>( ?) : i. 2 ., 3MOH x 

(1H, d, i=17.0Hz), 5 7.5 6 (6H 4 43 (1H, br, s), 

5.6 (6H, ni), 7.6-7.7 (1H, m ) 



25 
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To a solution of 3-a Z abicyclo[3.2.2]nonane (l.lg) and 
triethylamine (0.88g) in methylene chloride (25ml) was added 
portionwise 2-chloroace,y,-6-methylaniline (1.47g) under stirring and 
cooling in an ice-bath. After the addition was completed, ,he 
o mixture was stirred at ambient temperature overnight. Removal of 
the so.vent afforded a residue, which was dissolved in ethyl acetate 
and washed with water and brine. The organic layer was dried over 
magnesium su.fate and evaporated in vacuo to give a crystalline mass, 
which was pulverized in a mixture of n-hexanc and diisopropy, ethe, 
10 A dark yellow crystal was collected by fih ratio „ to give 2-[(3- 

a Z abicyclo[3.2.2]non-3-yl ) acety|)-6-me,hylaniline(1.92g, 88.2%). 

IR (Nujol, cm" 1 ) : 3440, 3325, 1630, 1608, 1580, 1552, 1374, 
1312, 1136, 1000, 944, 868, 857, 749 

'H-NMR (CDCl 3 .tf) : 1.48-1.9 (10H, m), 2.16 (3H, s), 2.68 
(4H, d, J = 4.2Hz), 3.68 (2H, s), 6.38 (1H, br), 6.58 (1H, ,, J =7 .3Hz), 
7-19 (1H, d, J = 7.3Hz), 8.10 (1H, d, J = 7.3Hz) 
APCI-MS (m/z) : 273 (JVT + 1) 

0 Ei£fiaxiiii£m g ? ? 



(3RS)-3-Benzyloxycarbonylamino-5-(3- a zabicyc]o [ 3.2.2]non- 
3 -y , ) met hyl-9-methy|.2 J 3-dihydro-lH-l,4-benzodiazepi„-2- 
Prepared in a similar manner to that of Preparation 45-2. 



-one was 



1 5G 



WO 98/15535 
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mp : 149. 2-151. 4°C , 

« (Nujol. cm" 1 ) : 3400 (sh), 3220, 1718, 1700, 1681 1 532 
1374, 1058, 980, 778, 749, 691 

•H-NMMCDCI,.*): 1.2-1.8 (10H, m ), 2 . 36 (3H , „ 
« 2.7 (4H, m) , 3.45 (1H. or. d, J= 14.3Hz), 3.90 (1 „. d . J=14 . 3Hz) 5 „ 

(2H..).5.19(1H. d. 1 = 8.2H Z) , 6.54 (1H, d, J = 8 .2Hz), 7.1-7.8 (8H 
m). 8.02 (1H, s) 

APCF-MS (m/z) : 461 (M*+ 1) 

(3RS)-5- [ (3-A 2 abic y clo [ 3.2.2]„on-3- y ,) m ethvl ] -3-b e „ 2yloxy . 
one was p reparcd in . simHar manner ^ ^ ^ ^ 

15 

1R (Nujol, cm '») . 1720 , 670 162Q 

'H-NMR (CDC! 3 ,5, ; 1.2.]. 8 (I0H, m), 2.35 (3H. s) 2 4-2 7 
<«-. m).3.15(3H..,. 3.3-3.5 (IH.tr.,,. 3 ..-4.1 <1„. br. .,.,.„., , 

(2H. m). 5.23 (1H. d. J = K.4Hz), 6.64 (1H. d, ,.,.,„„. 7.2-7.6 (8 H 
20 m) 1 ' 

Mass (APCI) : 475 (iVT+1) 
Prepnr ir j Pn o ^ 



25 



(3RS)-3-A m ino-5- l (3-azabicvcIo [ 3.2.2 ] non-3- y , )methyl] . 2) 3. 
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'H-NMR (CDC1 /f \ , 
«-3.« ( 3H. .J ' ^ 3 - 9 " 41 (1H - •). 4.40 (,„, 



Ma » Wei) . 34, (M - +1) 



10 



To ^oluiionof2>chJoroacetvl * 

" ap °<-« •» give 2-«,» 0WM1 . 6 C °"""" td 
IR (Rim, cm" 1 ) . j 

12 °' 982, 963, 93 0) ?7Q 
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(sh), 744 



, H-NMR(CDCl 3> d ):2 17r3H , , e 

6 -"H, br) , 6 , 8(1HlJ73 ; 7 3 7 H ' s, ' 3 - 5i ^^^ (2 H, s) , 

-.I.7.3H., ■ J_7 - , " ,) ' 7 - ,,(lH - '■'-«».). 7.4, (lH . 

5 APC, -MS(n./z). J80(M - +]) 

'H-NMR (CDClj , d ) • 7 37 nu x 

— ,30 (J „. V (IH ' br ' d) - 6 <'"—). 

Ap Cl-MS (m/2) : 368 (M++ 1} 



20 £i£4utaji 



<3RS '- 3 - B =-Wox y c, rbonylamjno . 23 . d 
'-'hoxycarbonyl-methvl * , 

, ^ hy, - 5 - meth ^^'M-9- m e lhy l- 1H -l 4 

25 P^para.ion 59-3. '° ' hat of 
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•5 



'H-NMR(CDC] 3 , J ) . (3H , j_ 7lH , 

(lH ' br >-— nH, br , s) ,,,, 3(2H ( m ; 5 q 3 J ; 7 7 1Hz) - 40 - 4 - 3 

6 8 OH, m), 7.2-7.6 (8H, m ) " ^ ^ 6 - 

(APCI) : 454 ( M * + l) 



(3»S, 3-Bc„ zyloxycarbony , amino 2 3 d 

"""■'■"'"•>».. o f Pr 5para , io „ „.„ 
'* (N„.. cm" 1 , : ,720, 1 680 

M »» (APCI, : 426 (Wl, ' 

20 

(3R S )-l- f(3 . A2abicycJof3 2 
y oxyc a rbonyJam.no-2,3-dihydro S m , fc 

'"•-•-- i a«p i p--n eM ;;;:;.' 6o,iyme,hy,, - 9 - m -- 

'~P—Io„ 5,-5. PreP " Cd 3 S ' mil " — ,„ , hal 
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'H-NMR (CDC] 3 ,d) : l. 4 -l 9 , 8H , 
(3H. .,. 3.2-3 4 (2H . , 9 (8H, m), 1.9-2.2 (2H, m), 2.36 

- 3 -4 (2H, m), 3.49 ( 3H , ,), 3.5.3 7 f2H h 1 , 

br >. 7.2-7.6 (8H. m) 6 - 5 -6.6 (1H, 

M *» (APCI) : 533 (MM) 



10 yl)carbo , ' (3 aZab,c y^of3. 2 . 2]non . 3 . 

,H - NM "'c D c ls ,, );1 ,., 1(]0H 3 3H 

7.,. 7 .. (3H , „, 4 - 8(2H -).«, (1 „, d , 
Ma» (APCI) : 399 (M - +1) 

c y c 1 oj;:;; , ::: of(3Rs) - 3 - be - ,o --°~o., 

yj 2 ' 3 - d 'hydro-9-mcthvl 1 tm 

mcthy]-i.f N . methy] N 

Pyridyl)aininoJcarbonyIme!hyJ.lH.J,4.hciizodiazcpjn "> 

« ••«-') »<« s, irring „. c • e D4 "" 

The „,,»,„,, was s|jrrei) ^ 
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Ethyl acetate and a satnr,, i er "ignt. 

we readd „ h Ura,e "~ S °'"' i °»°'~„ m c bloride 

'° r " C "°" — «• " P a raled orsa „ i£ . 
was washed with fliw y 
dwtthO.lN aqueous hydrochloric acid wa ter , 

s,i,t,8titw " 5 -—... 

<3 M) .3. b .„ ^„ bo . J1 . 1<he . s . cyeIii (20 "'° 
benzodiazepin-2-one. 



'H-NMR (CDCl 3 ,c5') : 1.1-2.0 (20 H, m) 2 0-? ? hh 
(3H. s) 2 8SMH k >' 2 -°-2-2(lH, m)t 2 .31 

)' 2.85 (1H, br, .), 3.81 (ih, d,J =17 . 0Hz) 4 88 ( 1 H , 



Mass (APCI) : 530 (M*+l) 



20 



25 



1 H-NMR(CDCl 3> d> ) -31.29 nnu , 

; 1 2 -2(10H, m) , 2 .3i (3H, S ), 2.3-2.5 
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(1H. br, .). 3.82 (1H, d, J=16.9Hz), 4.35 (1H, s). 4.86 (1H, d, 
J=16.9Hz), 7.2-7.5 (3H, m) 

Mass (APCI) : 396 (IvT+l) 

5 Preparation ilij 

2-ChIoroacety]-6-n,ethylaniIinc was prepared in a similar 
manner to lhat of Preparation 50-1. 



10 



15 



IR (Nujol, cm ') : 3400, 3340, 1655, 1610, 1587, 1560. 1380, 
788, 738, 700 

'H-NMR (CDC1, ,ff ) : 2.17 (3H, s). 4.70 (2H, s), 6.2 (1H, br), 
6-60 (1H, t. J = 7 .2Hz), 7.22 (1H, d, J = 7.2Hz), 7.53 (1H, d, J = 7 .2Hzi 
APCI-MS (m/z) : 184 (M* + 1), 186 (M*+ 3) 



Prep;ir,nrir, n <<: 7 

To a solution of 2-chloroacetyl-6-methylaniline (2.0g) in 
20 methylene chloride (20ml) was added 1 -methylpiperazine (2.29g) 

under stirring and cooling in an ice-bath. The mixture was stirred 
overnight at ambient temperature. Methylene chloride was removed 
in vacuo and ,0 the residue were added ethyl acetate and diluted 
aqueous solution of sodium bicarbonate. From the aqueous layer 
25 the desired product was extracted with ethyl acetate five times and 
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confined organic extract was washed with brine. After drying over 
magnesia sulfate, the solvent was removed in vacuo to g jvc 2 . ((4 . 
--hylpipera^^.y^^^j.,.^^^.^ ^ ^ % ^ ^ 

a crystalline mass. 

5 

IR (Nujol, cm" 1 ) : 3380, 3280, ,654, 1610, 1588, 1562 1375 
1280, 1141, 1005, 974, 780, 740 

, H-NMR(CDC1,.<J,: 2 .16(3H,,). 2.31 (3H, s), 2.55 (4H br 
»). 2-65 (4H.br, m). 3.79 (2H, s), 6.41 (IH.br, s), 6.57 (1H t 
" J=7.3H Z ), 7.20 (1H, d, J =7 .3Hz), 7.72 (1 H, d, J = 7 .3Hz) 
APCI-MS (m/z) : 248 (M*+ 1) 



(3RS)-3.Ben Zy loxycarbonylamino-5-(4-me,hylpip erazin . 1 . 

y0meth y 1.9-me,hyl-2,3-dihydro-lH- M -ben Z odiaze pi n-2-o„ewas 
Prepared in a sirni)ar manner , 0 ^ Qf p rcparation ^ 

'H-NMR (CDC\ 3 ,d ) : 2.25 (3H, s), 2.35 (3H. s), 2.2-2 5 

» (8H -)-^(2H ) dd, J .- 1 3.7H 2 ,45.9H 2) ,5. 1 0(2H, s))5 .16(l„ d 
W-2HZ). 6.56 (1H, d, J = 8 .2Hz), 7.1-7.73 ( 8H, m) , 8.05 (1 H , s) 
APCI-MS (m/z) : 436 (M*+ 1) 

Prep;ir ;M ,> n cc j 

25 
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( M )- S -»«»l"o«»«.rlH,. y ,„ lllo . 2 . J . d|fcyd „. Ii ,. i|ii(M 

5 - <4 -^P'P»«'-i-r0-..»,..,H-i.4.b.„. ( „„. pl .. 2 . e „ wu 

P'«P.«- in a slmilar manncr , 0 , ha , ofPreparalion5Q 3 

1R (Nujol, cm" 1 ) : I7J0 , ]6 80 
'H.NM R( C D C, J><5):2 . 27( 3 H , S)23 

-MSH, m) ,, 4 o,„, d , J=u , Hz) ,3, 1(IH , d ^ i3 ; 

«•» OH. „>.«.„ (1 „, d , J=8 2Hz) ^ ^ »• 
Mass (APCI) : 450 (IVP+I) 

Prepay . nn 



Di methylamine aqufious soIutjon (50% , 5 . 4Ig) _ added 

-lut.on of 2-ch]oroace ty ]. 6 . mcthyIani)ine . 

. ( 3 -67g) ,n methanol (50ml) 

Tl,,l »«"i>ilirru 
" ambi5 "' «-'•'■«-• M—l was ,c movcd 

washed with water From it,- 

«— .-.U.N. MrMMorie . CIdlw|cc 

hydroxide aqueous solution. The mixi.,,. 

'he mtxture was extracted with ethyl 

""" »- - brl... T heorganic „, rac , 

an oil (2.58s), which was pulverized in , ■ 
, r . . . Puiver.zed , n a m.xture of n-hexane and 

-> dnsopropy, ether (1:1) and collected by filtration , ■ , 

y IJnr <*uon to give 2-(N,N- 
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dime ' hy,ami "°>»"'*'-«--.hy.a„i li „ e (2.03 g , 52.8% yield) as , 
yelJow crystalline powder 



IR(Nu jo , ;Cm -l ):3410) 33 00)1 
5 1008,983,862,770,745 ' 158 5, 1552, 1378, 

, ~^Cl3,, ) .., 16( 3 H)S) ,, 37(6H(S)37 

7-71 (1H, d, J = 7.2Hz) } ' 
APCI-MS (m/z) : 193 ( M *+ 1) 

10 

Prf -pnmn>n 5jS 7 

(3RS)-3-Bcnzyloxycarbonylainino-5-(N N- 

)-.^.-..h J -.-2.3. dttydro . I „. 1 . 4 . b( „ _ 

-■"•"•P'-P"-' ■■...-«.,«...„. 
m P • 204. 1-205. 2°C 

IR (Nujol, cm*') ; 32S0 (sh), 3200, 1718, 1695 ,685 I6 „ 
" , ,H - NMR < C ° C '^> — (6H.„.2.,4 (,„..,, , 52 ( 2 Hdd 

r hz ' ioi ' 6H2) ' 5 " (2H -^ 5 -oH. d ,i., 4HZ) ,, 53(1H ' 

(™.-,. 7.5. „„. d . ,.,.,„„, M7(JH i ; 
APCI-MS (m/z) : 381 (M*+ 1) 

25 ^^liU^LLioji^-i 
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(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

e«hoxycarbonyl- m e l hyl-5-(N I N.dim e thyla m ino)methyl-9- m ethyMH- 
l,4-benzodia Z epi„-2-one was prepared in a similar manner to tha, of 
5 Preparation 59-3. 

IR (Neat, cm" 1 ) ; 1750, 1720, 1675, 1620 
'H-NMR(CDC«3,<?) : 1.20 (3H, t, J=7.1Hz), 2.34 (3H. s), 
2-35 (6H, s), 3.59 (2H, s), 3.82 (1H, d, J=16.9Hz), 4.09 (2H, q, 
» J=7.1Hz), 4.76 (1H, d, J=16.9Hz), 5.29 (1H, d, J = 8 .7Hz), 6.54 (| H . d. 
J = 8.6Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 467 (M*+l) 

Prepar nt jp n ^ j 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

carboxyme«hy]-9- m ethyl-5-(N,N-dimethylamino)methyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-4. 

IR (Nujol, cm" 1 ) : 1715, 1685, 1600 

'H-NMR (DMSO-d^) : 2.27 (3H, s), 2.31 (3H, s), 2.46 (3H, 
»). 3-5-3.8 (3H. m), 3.42 (1H, d, J=16.5Hz), 4.98 (1H, d, J = 9.6Hz), 
5-01 (2H, ,), 7.1-7.4 (5H, m), 7.45 (1H, d, J = 7.1Hz), 7.76 (1H. d, 
J=7.3Hz), 8.07 (1H, d, J = 8.6Hz), 8.31 (1H, s) 
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Pre P a rartrn 7 



5 



10 



15 



(3RS)-l- f(3 . A2abi ? 

^nzyjoxvcarbonv. ■ ^-^^^carbony,™^. 
XyCarb0 ^'— -2,3- dihydro . 9 . methy] 

^e thylamino) . methyMH ^ ^ • ■ 

J R (Neat, en," 1 ) . ]735 , 

> ■ 1 '35, 165$, 1625 

, H-NMR(CDCI, I< y ): l. 5 . 19(8H , , 

m ), 1.9-2 ? 

/> j>.:> (4H, m), 3.6-3 8 OH x ^ 
i=15.5Hz), 4.97-5.31 (4H m , 7 , , ^ d * 

(4H, m). 7.1-7.5 (7H, m). 7.7-7 9 MH > 
M -(APCI ):5 46 ( M^ 1) 



(3RS >- 3 - A -no- 1 - f(3 . a2abicyc]of3 2 2]non3 

y )Carb ° ny,me, M]-2,3-dihydro-5-/N N „■ , 
20 me.hyl.iH.! 4 b ,. (N ' N - d,met ^a m i„o) melhy] . 9 . 

,OIh a. of Preparation 59-6. """"" 
IR (Ncal ' cm " J ) •• 3320, 1645 
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M *« (APCI) : 412 ( M - + i) 

Mass (APCI): 212 ( M ^l) 



15 A 

mixture of ?-m ~ M 
P-»l.- (285m£l . ° 1 " > - < -""«'».. (53 8mg) 

fo, ,. 5hoi , r . E 

J ~~0, ic acid were ^ d|0 ,„ e '""■•N 
crystaliinc powder. } 3 



25 



'« (N.J.,. : 3430 , 3300i ie 
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7-22(lH,, )J = 7.2Hz),7.88(lH ) d,J = 8. 2Hz) 
Mass (APCI) : 176 (M*+l) 

5 

Preparation 

(3RS) ' 3 - Be ^-y Carbonylamino . 5 . cycIopropyi23di 

manner to ,ha« of Preparation 45-2. 

IR (Nu j° ] > cm " ] ) •• 1715, 1675, 1620 

15 7- 6 "7-8 (1H, m), 7.9-8.2 (1H, m), 9.96 (1H, br, s) 
Mass (APCI) : 364 (JVT+1) 



(3RS, - 3 - B "^'°« y ca,h„„ ylami „ 0 . 5 . cyclopropyl 2 3 ^^^^ 
hOXyC1,b0 " y,me '^'-^'-'H-M- bcnz o dia2 « pin . 2 . 0 „ ewas 

IR (Neat, cm' 1 ) : 1750, 1700. 1630 

'H-N M R ( C D C, 3 , tf) .. 0 . 8 3. 0 . 94 (2H .,.„.,.,„ (M _ 
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' " (3H ' '■ J = 7 ]H2 >- 1 9 - 2 4 CH. -). 2 33 (3H, „. 3.80 (,H d 
'•"••H.). 4.10 (2H, ,, ,. 7 ., HI)> 4.85 (1 H , „. ,„,„,,„„. R 
(M. m), 5.18 ( 1H . d , J=8 . 7 „ 2) , 6 . 36 (1H d W (|i)i ? 2 ? 4 
>"), 7.63-7.68 (1H, m) 
5 Mass (APCI) : 450 (M*tl) 

Pf 'P""l>r 5_2 5 

(3RS '- 3 - B "^«'<ycarbo„ y Umi„o-5-cyclopropyl.2.3.dih» l l,„. 
■0 l-c arb ox ym e, hy ,. y . methy ,. 1H . 14 . be „ zodja2<jpj[] 2 onc 

m a similar manner Co that of Preparation 59-4. 
IR (Nnjol. cm" 1 ) 1730, 1680, 1610 

'H-NMR ( CDC, 3 ,0-,: 0.82-0.90 (2H, m), 0.96-1.07 (2H m, 
» (3H. ,, ,.,.,„„, ,.90-2.04 (1H , m), 2.3, ,,„. „. 3 . ao (]H „ 

1=17. 3Hz), 4.89 (IH, d, 3=17. 3Hz), 4.93-5.12 (2H, m), 5.18 (,H d 

'•*- 7Hl) - 6 4 ° (,H - J = 8 7H2 »- PH. m, 7.5-7.6 (,„, n , 

Mass (APCI) : 422 (M + +l) 

20 Prep.-irntj,^ C-7 g 



(3RS)-l. [( 3-A 7 .at,ic y clo l 3.2.2Jnon-3- y ] ) carbo ny l m cthyl J -3- 

ben 2y ,ox y carbon yl ami„o-5-c y c,op r op y ,- 2 ,3-dih y d r o-9- m e,h y |-lH- 
M-he„ Z od iazcpin . 2 . one was prepafcd . n a simnar ^ ^ 

25 Preparation 59-5. 
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IR (Nuj01 ' «'') : "25, 1675. 1«jo. 16i5 
,H -NM R (C D a„ tf): o. 87 .,.„ 9(4H , 

J=8-7H 2)> 6.38 (1H, d, J=8.6Hz), 7.2-7 5 (7H m , 

•- '-^ (7H, m), 7.6-7.7 (1H m \ 

Mass (APCI) : 529 (M*+l) 



Pre P n rrHi>n ^7 7 



10 



(3RS )- 3 - A ™i"o-l-K3. aza bic y clo[3.2.2]„on-3. 
^a rb o„ ylmethyl ,, cyclopropy , 2 3 dihyjro 9 ^ ^ 

--°»< - a sim „ ar manner le tha ; o ; 

Preparation 59-6. 



15 



,R (Nujo1 ' cm ^) = ^75, 1645, 1600 

1 , 2 ;;; m,,cdcw,: " s -'*<«..,,,, , (SH , m) , 

20 C2H. m), 7.6-7.7 (1 H) m ) 4 
Mass (APCI) : 395 (M'+l) 



Pre nrrili>n SJS 1 



25 
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to that of Preparation 50-1. 



5 



'R (Nujol, cm* 1 ) : 3475, 3330, 1638, 1610, 1580, 1555 1025 
951, 742 

'H-NMR (CDC.3.6-) : 0.99 (6H, d, J = 6 .6Hz), 2.17 (3H, s), 
2-27 (1H, m), 2.81 (2H, d, J = 6 .9Hz), 6.4 (1H, br), 6.59 (1 H , dd, ' 
J=7.3Hz, J = 8 .0Hz), 7.16-7.3 (2H, m), 7.66 (1H, d, J = 8 .0Hz) 
APCI-MS (m/z) : 192 (M*+ 1) 



1 Preparation S ft n 



(3RS)-3-Benzyloxycarbonylamino-5-isobutyl-9-methyl-2,3- 
-"»ydro.lH.l,4.ben,odUzepi„-2.one was prepared in a similar 
manner to that of Preparation 45-2. 

mp : 208.4-209. 1°C 

IR (Nujol, cm' 1 ) : 3250 (sh), 3200. 1718, 1690 ( sh) , 1680, 
1526, 1390, 1367, 1057, 983, 761, 698 

'H-NMR (CDC1 3 ,<5) : 0.75 (3H, d, J = 6 .6Hz), 0.86 (3H, d, 
J = 6.6Hz), 1.79 (1H, m), 2.36 (3H, ,), 2 .46 (1H, dd, J=9 .4Hz, 
J-13-9H,). 2.87 (1H, dd, J =3 .9Hz, J-13.9H.). 5.10 (2H, s), 5.15 (1H 
J-S-4HZ), 6.48 (1H, d, J = 8.4Hz), 7.12-7.45 (8H, m), 8.24 (1H, br 

APCI-MS (m/z) : 380 (M*+ 1) 
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Pre P ar aiipn -Tff I 

.o,,o fPrcparatioo 

"R (Ncal, cm*') : 1,50, 1720, 1620 
•H-«MR(CDCl 3 . tf) :„. 96(6H , d , J = 6 , 

J =7.1Hz), 2.13-2.28 (1H, m), 2.35 (3H, s), 2 57-2 88 (2H ^ 
'° (lH.d.J, 16 . 9Hz) 4]2 ., H , , 57 2 - 88 <2H. m) .3,89 

5 06 „„ IH2) ' 4 M (IH > J = " 'H Z ) 

' W2tH2 '' 5 ""— », 5 . 25( l H , d , 
'-« ■«H„. 6.50 (IH , d, J = 8 .6 Hz) , 7.2-7.4 (8 „, m) 

Mass (APC1) . 466 (M* + l) 
15 £"Binuisu 1 _j£ i £ 



(3RS)-3-Benzyloxvcarbon y ,a m i no . 2) 3. dihydro . J , 
C - b ™ y -- isobuty , 9 . methyMH . Mbenzodia 

IR (Nuj01 ' cm " 1 ) = 1715, 1680, 1610 

'H-NMR (CDCl 3 ,ff) • 0 91 « H h , , 

; ■ u yj (3H, d, J = 6.6Hz) 0 93 HH i 

^■^•"(.H, m) ,2.34 ( 3„, s) , 2 3 , 2 73 ( „ ' " 

•^->^,,6,6 ( ,H.d,l. 8 .6„ 2) , 5 , 4(]H , J = S 6Hz) 
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7.2-7.4 (8H, m) 

Mass (APCI) : 438 (M' + l) 

Preparntjpn g <? c 



(3RS)-l- f( 3-A Z abicyc.o f 3.2.2]non-3- y l)carbonyl m ethyl ] -3. 
benzyloxycarbonylamino-.^-dihydro-^methyl-S-isobutyi-JH-^. 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 



10 



IR (Nujol, e ,-l) . J,, 0 , 67s 16J0 

'"-"•«»(CDCI 1 . tf) :o..5(6H.d. ,.,.««„. ,.5-1., „„ br) 
<2H ' m) ' 2 2 ' 2 ' 3 OH, „>. 2.36 (,„, „. 2 . 58 . 2 . 95 (2H m) 
'•31-3.40 (2H, 3.53-3.82 <2H, 3.91 (, H , „, „ „ 

15 <1Hd ' J=,57HZ) - 505 < IH -^"^„ 2) , 5 .i 2(1H , d , J . 12 . 4H2) 
(1H, J...6H.). 6.51 ,1H. d, ,.».„„„. 7.1-7.5 (.H. 
Mass (APCI) : 545 (IVT+1) 



20 



(3RS)-3-Amino-l-f(3-Azabicyclo[3.2.2Jnon-3- 

yl)carbo n y Jm e,hy. J -5-i S obuty]-2,3-dihydro-9- m e t hyI-lH-l ! 4- 
benzodiaze pin -2-one was prepared in a simiiar manner to that of 
Preparation 59-6. 



25 



175 



WO 98/15535 



/JP97/03483 



IR (Nujol, cm" 1 ) : 3380, 1680, 1650 

'H-NMR(CDC1 3 ,<5) : 0.98 (3H, d, 1 = 6. 5Hz), 0.99 (3H, d, 
J=6.5Hz), 1.5-1.8 (8H, m). 1.9-2.1 (2H, m), 2.2-2.3 (1H, m ), 2.36 
(3H, s), 2.56-2.68 (1H, m), 2.77-2.88 (1H, m), 3.35-3.44 (2H, m), 
5 3.53-3.63 (1H, m), 3.77-3.85 (1H, m), 3.82 (1H, d, 1=15. 7Hz), 
4.41(1H, s), 4.97 (1H, d, J=15.7Hz), 7.1-7.4 (3H, m) 
Mass (APCI) : 411 (JVT + 1) 



3 



Preparation SO-] 

2-Propanoyl-6-methylaniline was prepared in a similar manner 
to that of Preparation 50-1. 

'H-NMR (CDCK.tf) : 1.21 (3H, t, l = 7.3Hz), 2.16 (3H, s), 
2-98 (2H, q, l = 7.3Hz), 6.40 (2H, m), 6.5-6.6 (1H, m), 7.18 (1H, d, 
1 = 7. 1Hz), 7.66 (1H. d, J = ,S.lHz) 

Mass (APCI) : 164 (NT+1) 

Preparat ion 5Q--> 

(3RS)-3-Benzy]oxycarbonylamino-2,3-dihydro-5-ethy!-9- 
methy]-lH-l,4-benzodiazepin-2-one was prepared in a similar manner 
to that of Preparation 50-2. 

IR (Nujol, cm* 1 ) : 1705, 1675, 1610 
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W ° 98/15535 £ rcT,^ m 

'H-NMR (DMSO-d.,5) : 0.99 (3H, t, J = 7.4Hz), 2.34 (3H, s), 
2.65-2.90 (2H. m), 4.86 (1H, d, J = 8.6Hz), 5.03 (2H, s), 7.1-7.5 (7H, 
m), 7.58 (1H, d, J=7.9Hz), 8.09 (1H, d, J=8.6Hz), 9.95 (1H, s) 

Mass (APCI) : 352 (M* + 1) 

Prenarntion 50-^ 

A mixture of (3 RS)-3-benzyloxycarbonylamino-5-ethyl-2,3- 
dihydro-9-methy!-lH-l,4-benzodi aZ epin-2-one (l.Og) and 60% 
sodium hydride (120mg) in N, N- dim ethyl form amide was stirred at 0°C 
for 1 hour and at room temperature for 3 hours. To the resultant 
mixture was added dropwisc ethyl bromoacelate (476mg) under 
cooling at 0-5°C in an ice-bath. The mixture was stirred for 5.5 
hours under the same conditions. The reaction mixture was poured 
into 0.1N aqueous hydrochloric acid and extracted with ethyl acetate. 
The extract was washed with water twice, saturated aqueous sodium 
bicarbonate and brine successively and dried over magnesium sulfate. 
The solvent was evaporated in vacuo to afford (3RS)-3- 
benzyloxycarbonylamino-5-ethyl-2,3-dihydro-l- 

ethoxycarbonylmethyl-9-methyl-lH-l,4-benzodiazcpin-2-one (1.55g) 
as an oil. 

IR (Neat, cm" 1 ) : 1750, 1720, 1622 

'H-NMR (CDCl 3) d>) : 1.0-1.35 (6H, m), 2.33 (3H, s), 3.78 
(1H, d, J-16.8HZ). 2.75-2.98 (2H, m), 4.85 (1H, d, J=16.8Hz), 4.10 
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PH.,. 1.7.1H„.-,.0. (1H . <.'-».3H,>. ,.„„„. „.,.,„ 
5.27 (1H. d. J...7H,,. 6 . 49 <1H, d. J.,.. Hl) . „. 7 .« B) 
Mass (APCI) : 438 (M*+l) 



5 Prepar n ,i^ n go ^ 



A mixture of (3RS)-3- bc „ zyJoxycarbony]ani . no . 2 3 d . hydro 
5-eth y l-l-e th ox y ca rb on y , m e t h yl -9- m e thyl . ] H-l ; 4- b en Z od,a,ep i „ 2 

( " ,W mi "-'»P-™.v* Therein 

— w as evaporated in yacuo io affQrd a rcsjdu£ whjch ^ 

d ~ InamixtureofelhylacetateandiNaqueous 

— . T h ese parat -o rgani , Iayerwaswashedwithwaterandbrine 

— ndriedovermasnes , msuifate Theso]ventwasevaporatcd 

** vacuo to afford a residue, which w as triturated in d" 

irnurated in dnsoprop y l ether 
and collected by filtration to give (3RS) 1 h 

S (3RS) - 3 - benz y'ox y c ar bon y I a mino- 

S - eth y , - 1 -«rboxymeihy|.2.3.dihydro.9.meihyMH.l,4. 

benzodi aZ epin-2-one (1.22- 84 ?% vifln 

I i a , K4.2/o y.eld) as a white crystalline 

powder. 



20 



25 



f R (Nujol, cm' 1 ) : 1720 , i 67 0. 1615 

l H-NMR(CDC l3) , ):1 , 4(3H , t.i-7.4H„.2.31 ( 3„ s) 

;;- 2 - 95(2H '^ 3.79 oh. ,, 17 , Hz) ,, 86 (1Hi dj=i7 ; H ; 

5 -(-,d,^2,H, ) , 5 ,l (1H) d >J=1 , 4H2) ,, 26(1Hd ' 
J=8 7HZ) ' 6 0H ' d '™)' 7.2-7.4 (8H. m). 7.87 (1 „ br) 
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Mass (APCI) : 410 (IvT + l) 
Preparation 

A mixture of (3RS)-3-benzyloxycarbonylamino-5-ethyl-2,3- 
dihydro-l-carboxymethyl-9-methyI-l H-l ,4-benzodiazepin-2-one 
(1.22g), N - et hy 1- N X 3 - dime thy lam i no propyl) car bodiim id e 
hydrochloride (642mg), l-hydroxybcnzotriazole (453mg), 3- 
azabicyclo[3.2.2]nonane (419mg) and t riet hylamine (1.55ml) in N,N- 
dimethylformamide (30ml) was stirred at room temperature overnight. 
Ethyl acetate and 0.1N aqueous hydrochloric acid were added to the 
reaction mixture, which was stirred for several minutes. The 
separated organic layer was washed with IN aqueous hydrochloric 
acid, water twice, a saturated aqueous solution of sodium bicarbonate 
and brine, successively, and then dried over magnesium sulfate. The 
solvent was evaporated in vacuo, and the residue was triturated in 
diisopropyl ether and collected by filtration to afford (3RS)-l-[(3- 
azabicyclo[3.2.2)non-3-yl)carbonylmelhyl]-3- 

bcnzyloxycarbonylamino-2,3-dihydro-5-ethyl-9-mcthyl-lH-l,4- 
bcnzodiazepin-2-onc (1.23g, 79.9%) as a crystalline powder. 

IR (Nujol, cm" 1 ) : 1718, 1675, 1650 

l H-NMR (CDC1 3 ,<S) : 1.26 (3H, t, J = 7.4Hz), 1.5-1.8 (10H, m). 
2.34 (3H, s), 2.90 (2H, q, J = 7.4Hz), 3.29-3.36 (2H, m), 3.55-3.64 
(1H, m), 3.79 (1H, d, J=15.6Hz), 3.7-3.86 (1H, m),.5.05 (1H, d, 
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J-12.4HZ), 5.12 (IH, d, J-12.4HZ). 5.14 (IH, d, J = 15.6Hz), 5.28 (IH, 
d. J=8.7Hz), 6.50 (IH, d, J = 8.7Hz), 7.2-7.4 (8H, m) 
Mass (APCI) : 517 (M + +l) 

5 Prepar.nin n <CO-* 

A mixture of (3RS)-3-bcn2yloxycarbonylamino-l-[(3- 

azabic y clo [ 3.2.2]non-3- y l)-ca r bo„ y l met h y l ] -5-e 1 hyl-2,3-dih y dro-9- 
n-thy,-lH-l,4-benzodiazepin-2-one (1.23g), ,0% palladium on 
10 carbon (50% we,, 250m g) and ammonium formM (6QOmg) ^ 

(15ml) was stirred at room temperature for 1 hour. The catalyst was 
filtered off and the filtrate was evaporated in vacuo to afford a 
residue, which was dissolved in ethyl acetate and washed with 

saturated aqueous sodium bicarbonate, water and brine successively. 
15 After drying over sodium sulfate, the solvent was evaporated in vacuo 

'o afford a residue, which was triturated in diisopropy, ether and 

collected by filtration to give (3RS)-3-amino-l- [(3- 

azabic y clo f 3.2.2]non-3-y.)carbony.me,hyl]-5-e,hy.-2,3-dihydro-9- 
methvl-l H -l,4-benzodiazepin-2-one (792mg, 87.0% yield) as a 
20 crystalline powder. 



25 m 



IR (Nujol, cm" 1 ) : 3360, 3370, 1680, 1655 
'H-NMR (CDC1,.*) : 1.27 (3H, ,, J= 7.3Hz), 1.5-1.8 (8H, m), 
1-8-2.1 (2H, m), 2.35 (3H, s), 2.89 (2H, q , J = 7 .3Hz), 3.3-3.42 (2H, 
"). 3.5-3.6 (2H, m), 3.79 (IH, d, J = 15.5Hz), 4.41 (1H , s), 5.17 (IH. 
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J=15 5 H 2 ), 7.1-7.4 (3H, m) 

Ma « (APCI):383 ( M * + l) 



5 



(3RS, - 3 - B -^'-yca rb „ n . vlamjno . 23 



10 



'R(N»Jol, cm-I): 1720 
'H-NMR (DMS0 . d< . tf): „ 
3 - 89 ^H,,, J=7 . 1Hz) 4 2 / ■ '• J - 7 ,HZ »- "9 (3H . „. 

Ma " (APCI): 504 (MM, 



20 



(3RS >- 3 -B- yloxycarbony]araino . 2 .3., 

P repared, « « similar manner 1o , ha , of P 

u <nat of Example 48-2. 

,R (*"jol. cm" 1 ); 1720 1680 

2 35 (3H.s), 3.88 (lH,d.J.i 7 .2H«), 
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4.84 (1 H, d. J=17 . 2Hz) , s.o.5.3 (2H , m) , 5 .42 (1H. d, J=8 . 7Hz) 6 67 
MH, d, J =8 . 7 Hz), 6.9-7.5 (11H, m ), 7.6-7.8 (1 H, m) 
Mass (FAB) : 476 (M*+l) 

5 Prepnr at jn n ] 

(3RS)-3-Benzyloxycarbonylamino-l- 

C y c,ohex y'"rbon y l m e,hyJ-2,3-dihydro-5-eth yl -9- m e.hyI-lH-l, 4 . 
benzodiazepin-2-one was obtained in a simi lar manner to that of 
!0 Preparation 59-3. 

IR (Nujol, cm' 1 ) : 3350, 1710, 1670, 1620 
'H-NMRlCDCd):!,;^,,^^^^^ ^ 
2-2-2.4 (1H, m), 2.32 (3H, s). 2.92 (2H, q> J = 7 . 4Hz) , 3 . 75 (1H d 
» J-17Hz), 5.05 (1H, d, J= , 7HZ ), 5.0-5.2 (2H, m), 5.25 (1H, d, 
J = 8.7Hz), 6.45 ((in. d, J=8.6H Z ), 7.1-7.5 <8H. n.) 
Mass (APCI)(e/ z) : 476 (M'+l) 



P_ienarntin n 6] i 



20 



(3RS)-3-Amino-l-cyclohexylcarbonylm e ,hyl-2,3-dih y dro-5- 
^yi- 9 - m e thyMH -l,4- b enzodiazepin-2-one was obtained in a similar 
manner to that of Preparation 59-6. 



25 IR / KI -1 



IR (Neat, cm' 1 ) : 3380, 3320, 1720, 1680 
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5 



'H-NMR (CDC1 3 , 6) : 1.29 (3H, t, J = 7.1Hz), I.I-1.4 (5H, m), 
1-5-2.0 (5H, m), 2.0-2.2 (2H, m), 2.2-2.4 (1H, m), 2.32 (3H, s), 
2.8-3.0 (2H, m), 3.74(1H, d, J=17.0Hz), 4.39 ( 1H , t, J = l. 5Hz ), 5.06 
(1H, d, J = 17.0Hz), 7.1-7.4 (3H, m) 

Mass (APC[)(e/z) : 342 (IVT+1) 



Preparation fp-l 

(3RS)-3-Benzyloxycarbonylamino-l- 

cy C lohexylcarbon y l m e.hyl-2.3-dihydro-5-isoprop y |-9- me ,h yl -lH-l ; 4. 
10 bcnzodiazepin-2-onc was ob.ained in a similar manner to .hat of 
Preparation 59-3. 

IR (Nujol, cm" 1 ) : 3350, 1720, 1670, 1610 
'H.NMR(CDCI 3 ,d>) : 1.19 (3H, d, J=7.1Hz), 1.33 (3H, d, 
'5 J-6.6Hz), 1.1-2.0 (10H, m), 2.32 (3H, s), 2.2-2.4 (1H, m), 3.1-3.3 
dH.m), 3.79 (1H, d, J=17.0Hz). 4.93 (1H, d, J=17.0Hz), 5.05 (1H, d. 
J = 12.6Hz)(5.12. d. J=12.6Hz), 5.20 (1H, d, J = 8.7Hz), 6.42 (1H, d, 
J=8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCI)(e/z) : 490 (M*+l) 



20 



Prep:irii|j vn -> 



(3RS)-3-Amino-l-cyc]ohexylcarbonylmeihyl-2,3-dihydro-5- 
KSopropyl- 9 - m e lhyM H-l,4-benzodiazepi n -2-one was ob.ained in a 
25 similar manner to thai of Preparation 59-6. 
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IR (Neat, cm" 1 ) : 3380, 3320, 1725, 1680, 1620 
'H-NMR ( CDC, 3 , *):1.21(3H,d f J-7.0H«).,.35(3H d 
J-6.6HZ), 1.1-1.5 (5H, m) , 1.5-2.2 (5H, m) , 2.2-2.4 (1 H , m ) 2 35 
» OH. s), 3.1-3.3 (1H, „>. 3 .80(1H. d, J= 17.0Hz), 4.34 (IH . s), 4.92 
(1H, d J=17,0Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 356 (M + +l) 



0 



Prep;ir.-in> n » ] 

(3RS)-3-BenzyloxycarbonyJamino-l- 

cyclohep, y lcarbonyl m e.hyl-2,3-dihydro-5,9-dimeth y NlH-l,4- 
benzodia Z ep in -2-one was obtained in a si m i.ar manner to that of 
Preparation 54-1. 

IR (Nujol, cm" 1 ) : 3400, 1720, 1670, 1620 
Mass (APCl)(e/z) : 476 (M + +l) 

'H-NMR(CDC1 3 , (5 ) 1.3-2.0 (12H, «). 2 . 32 (3H, .,. 2 . 4 . 2 . 6 
(1H. m), 2.61 (3H,s), 3.75 (1H, d, J=,7Hz), 5.10 (1H, d, ,- 17Hx) , 
5-0-5.2 (2H, m) . 5.24 (1H, d, J = 8.7Hz), 6.48 (1H, d, J =8 .7Hz), 7.1- 
7.5 (8H, m) 

Prepn rnlion 63.7 

(3RS)-3-A m ino-l-cycloheptylcarbonyl m ethyl-2,3-dihydro- 
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5 



manner to thai of Preparation 59-6. 



« (N-jol. cm^):3360, 3320,1720,1670,1620 
'H-NMMCDC,. „ : 1,-2.3 ( 12H, br) , 2.32 (3 „. B , ,, 

HH, d,J = i7H z)! 7.1-7.5 (3H,m) 

Mass (APCI)(e/z) : 342 (M*+l) 

10 Pre P n rniirn M i 

(3RS)-3-Benzyloxycarbonylamino-l- 

..4-b..„ 4 ,. M P<- 2 -... ... .b..,.. d h . „.„„ „,.„„ |o , 

^ Preparation 59-3. 

' R (Nu j°'' c ">' 1 > ■ 3300. 1715, 1665. 1605 

'"■»«<c M ,., ): ,, 1J(1MmU5 . i9(4H _ 

2-0-2.2 (1H. m). 2.2-2.4 (1H. m). 2.32 (3H, s), 3.78 (1H d 
» J =17.0Hz), 5.01 (1H, d, J = ]7.0Hz), 5.0-5.2 (2H, m), 5.17 (1H d 

J =9Hz), 6.33 (1H, d, J.-9H Z ), 7.1-7 4 (7H 7 « , , 

>' (/H, m), 7.6-7.7 (1H, m) 

Mass (APCI)(e/ Z ) : 488 (M*+l) 
EigjiaxiLLLin M 9 

25 
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10 



(3RS)-3-Amino-l-cycIoh e xy]carbonylmeChyl-5-cyclopropy]- 
2 5 3-dih y dro-9- m ethy M H-l > 4-be„zodiazepi„-2-o„e was obtained in a 
similar manner to that of Preparation 59-6. 

IR (Nujol, cm' 1 ) : 3400, 3310, 1720, ] 680, 1610 

'H-NMR (CDC, .6 ) : 0.8-2.4 (16H, m ), 2.32 (3H, s), 2.2-2 4 

OH, br), 2.7-2.9 (,„, m) , 3.88 (,„, d. J-17H.), 4.32 (1H , „, 5.OI 

(1H, d, J = 17Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 356 (M*+l) 

Prepnr n |j nn 6S-] 



(3RS)-3-Benzyloxycarbony]amino-l- 

cyclo P enty)carbonyl m ethyl-2,3-dihydro-5,9-dimethyl-lH-1.4- 
15 benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 54-1. 

Mass (APCI)(e/z) : 448 (M*+l) 
20 Pre P ar afl > n *c 2 

(3RS)-3-Amino-l-cyclo P cn t yicarbonylmethyI-2,3-dihydro- 
5,9-d 1 me l hy,-lH-l,4-benzodiaze P in-2-one was obtained in a similar 
manner to that of Preparation 59-6. 

25 
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Prepnr.njp n aa 1 

(3RS)-l-(Azacyclooctan-l-yl)carbony]methy]-3- 

bcn 2 y,oxycarbonyl met hyl-2,3-dihydro-5-ethyl-9- m e t hy]-lH-l,4- 
5 benzodiazepin-2-one w, obtained in a s lm ilar man ncr to that of 
Preparation 59-5. 

IR (Nujol, cm' 1 ) : 3380, 1700, 1670, 1640 
'H-NMR(CDC1 3) 1-25 (3H,,,,.7.3H,), 1.3-1., (10H 

» -). 2.34 (3H. .,. 2.8-3.0 (2H, m ), 3.2-3.5 (4H, m), 3.71(1 H , d 
'-15.4H,). 5.0-5.2 (3H, B ), 5.27 (,«, d, J = 8 .7Hz), 6.50 (1H, d 
J = 8.7Hz), 7.1-7.4 (8H, m) 

Mass (APCI)(e/z) : 505 (M + +l) 

15 Prep 3 r nt j» n aa 2 

(3RS)-3-A m i n o-]-(azacycIooetan-l-vl)carbonvl m ethyl- 2 3 

dih > d -- 5 --Hy.-9- m e,hy,-lH.l,4-benzodiazepin-2-o„e was obtained 
m a similar manner to that of Preparation 59-6. 



20 



IR (Nujol, cm' 1 ) : 3380, 3270, 1670, 1640 
'H-NMR ( CDC, 3 , 1.27 (3H.1.J-7.3H,). ,.3-2.0 (10H 

"'). 2-26 (2H.br). 2.34 (3H,s), 2.8-3.0 (2H, m), 3.2-3.6 (4H m) 
3-70 (1H, d, J= l 5 .3Hz). 4.41 (1H, s), 5.07 (1H . d, ,. 1S .3„,). 7 1-7 4 
25 (3H, m) 
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Mass (APCI)(e/z) : 371 (1VT+1) 

Preparajjp p fty ] 

(3RS)-l-(Azacyc]ooctan-l-yI)carbonyl m ethyI-3- 
benzy,oxyc ar bon y la mi „o-2,3-dihydro- 5 -i S op r opy,- 9 - methyMH . 14 . 
benzodiazepin-2-one was obtained in a similar manner t0 tha| Qf 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 3370, 1710, 1670, 1645 
'H-NMR ( CDC, 3 , *):1.22(3H.d.J.7.0Hz).1.33 ( 3H d 
i-6.6H„,,.3.,.9(,0H. B ,.2.35(3H. .). 3.1-3.6 (5H. 3.76 (, H 
d,i-15.3Hz), 4.96 (lH.d.J-15.3H,), 5.0-5.2 (2H, m), 5.22 (1H d 
J=9Hz), 6.48 (1H, d, J=9Hz), 7.1-7.5 (8H. m) 
Mass (APCI)(e/z) : 519 (M*+l) 

Exaaa raiion 67-7 



(3RS)-3-A m ino-l-( aZ ac y clooctan-l-yI)carbonyi m ethy]-7 3 - 
20 dih ^-5-Kso pr opyJ-9- m ethy,-l„. 1 . 4 . benzodia2epin . 2 . onewas ' 

obtained in a similar manner to that of Preparatton 59-6. 

IR (Nujol, cm' 1 ) : 3350, 3280, 1675, 1640 
'H-NMR (CDClg,^) ; 1.22 (3H, d, J = 7.0Hz), I.34 (3j_j d 
25 J=6 - 6HZ) ' 1 - 3 - 9 ^ ,H -).^3(2H,br,s), 2.35 (3H, s), 3.1-3.6 



15 
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(5H, m), 3.77 (1H, d, J=15.2Hz), 4.36 (1H, s), 4.96 (1H, d, 
J=15.2Hz), 7.1-7.4 (3H. m) 

Mass (APCI)(e/z) : 385 (M*+l) 



5 Preparation 

(3RS)-l-(Azacyclooctan-l-yl)carbonyimethyl-3- 

benzyloxycarbonylamino-5-cyclopropyl-2,3-dihydro-9- m cthyl-lH- 
l,4-benzodiazepin-2-one was obtained in a similar manner to that of 
10 Preparation 59-5. 



IR (Nujol, cm" 1 ) : 3370, 1705, 1660, 1640 
'H-NMR (CDC1 3 , 6) : 0.8-1.1 (4H,m). 1.2-1.9 (10H, m) 
2.0-2.2 (1H, m), 2.35 (3H, s), 3.3-3.5 (4H, m), 3.74 (1H, d, 
J-15.3Hz), 5.02 (IH.d. J=15.3Hz), 5.0-5.2 (2H. m), 5.19 (1H, d, 
J = 9Hz), 6.37 (1H, d, J=9Hz), 7.2-7.4 (7H, m), 7.6-7.7 (1H, m) 
Mass (APCI)(c/z) : 517 (M'+l) 



Prepar:.lj on 



(3RS)-3- Amino- 1 -(azacyclooct an- 1 -yI)carbonylme thyl-5- 

cyclopro P y]-2,3-dihydro-9-mcth y l-lH-l,4-benz 0 diazepin-2-one was 
obtained in a similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 3780, 3280, 1675, 1650 
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I H-NMR(CDCI 3J 6): 0.8-1.1 (4H, m) , 1.2-1.9 (10H, m), 
1-9-2.2 (3H, n) , 2.35 (3H, ,), 3.2-3.6 (4H, m)( 3.74 (1H, d , 

J = 15 - 2HZ) ' 3 (1H ' »>• 5 04 OH. d. J.15.2H.). 7.1-7.4 (2H , m) 
7-4-7.5 (1H, m) 

Mass (APCI)(e/ 2 ) : 383 (MN-1) 

Preparn t jr, n *Q 1 



(3RS)-l- ( Azacyclooctan-]-y|) C arbonylmethyl-3- 
"> be « z >'-ycarbo„y,an li no-2,3-dihyd r o-5- is ohu I y,- y - methyMH . 1 4 . 
be-,odi.«p, D .2.o B « was obtained in . similar manncr t0 Qf 
Preparation 59-5. 



15 



20 



IR (Nujol, cm' 1 ) : 3400, 1710, 1670, 1640 

'H-NMR (CDC] 3 , tf): 0.98 («H.d.J.6.6H«,. ,.4-1.9 (10H 
»). 2-2-2.4 (lH,m). 2.36 (3H, s), 2.5-3.0 (2H, m) , 3.3-3.5 (4H m ) 
3-8K1H. d, J = 5 .5Hz), 4.89 (1H, d, J=1 5.5Hz), 5.0-5.2 (2H. m) , 5.25 
(1H, d, 9Hz), 6.50 (1H, d, J = 9Hz), 7.1-7.5 (8H, m ) 
Mass (APCI)(e/z) : 533 (,VP + 1) 

Prepar a>1 > n «. 



(3RS)-3-Amino-l-( aZ acycloocta n -l-yl)carbonyIme.hyl-2.3- 

dihydro-5-isobu l y,-9- m ethy,-lH-l,4-benzodiaze P in-2-o„ewas 
« "Gained in a similar manner to that of Preparation 59-6. 
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mp- 138. 1-140. 2°C 

'» (Nujol, ..-l, : 3370 3300 16?5 j6j5 
'H-NMR (CDC1 3 . »).W, (M , thM| , M 

Mass (APCI)(e/ 2) : 399 (M - + i) 

C3RS) ' 1 " (A " CyC,00et »-l-y')c.rbo„ yIlneIhyI .3. 

n20diazep, n . 2 . onc was b 
'« „.,. ""»»"«-».«..,».,., 

" <(N,,j0 '- Cn '" , > : "«0. ,7,0.1670. 1M 3 

30(iH H ;7; cDc '^»--( 2 o, m) ,,3 5(3H , s) ,, 7 . 

5.3„,5. 0 ., 2(JHi-)JJi(jHd _ . 
J-8.6Hz), 7.1-7.5 (8H, m ) 

Mass (APCl)(c/ 2 ): 559 ( M * + l) 



fre P ;i rnn>n 70 2 

25 
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(3RS)-3-A m ino-l-(azacyc]ooctan-l-yl)carbonyl m ethyl-5- 

c y c, ^ex y l-2,3.dihydro-9- m e,hy]-lH-l,4-be„ Z odia 2 epin-2-one was 
obtained in a similar manner to that of Preparation 59-6. 

mp. 174. 1-175. 6°C 

IR (Nujol, cm" 1 ) : 3350, 3280, 1670, 1635 

'H-NMR (CDCI, ,6) : 1.2-2.1 (20H, m ). 2 . 35 (3H, s), 2.7- 
2-9 (1H, m), 3.2-3.6 (4H, m), 3.79 (1H, d, J=15.2Hz), 4.69 (1H, ,), 
4.92 (1H, d, J=15.2Hz), 7.1-7.4 (3H, m) 
Mass (APCI)(e/z) : 425 (M*+l) 

Pre p ; "-nH"n 71 



N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-2,3- 

15 di Mro-5,9-dimeth y .-2-oxo-4-oxid e -lH-l,4-benzodiazepin-3- y]J -N-- 
(3-methylphenyDurea was obtained in a similar manner to tha, of 
Preparation 32. 



10 



20 



25 



mp. 253. 6-255. 4°C 

IR (Nujol, cm* 1 ) : 3340, 1692, 1640 

'H-NMR (DMSO-d 6 , 6): 1.2-1.9 (10H, m), 2.23 (3H, .), 2.38 
(3H, s), 2.41 (3H. ,), 2.9-3.6 (4H, m). 4.07 (1H, d, J=16Hz), 4.99 
(1H, d, J = l6Hz), 5.70 (1H, d, J = 9.5Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, 
m), 9.26 (1H, s) 

Mass (APCI)(e/z) : 506 (M*+l) 
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Prepnrntinp 77-7 



(3RS)-3-BenzyIoxycarbonylamino-l- 

5 ^cIooctylcarbonyl me thyl-2,3-dihydro-5,9-dimethyl-lH-l,4- 

benzodiazepin-2-one was obtained in a similar manner ,o that of 
Preparation 54-1. 



10 



15 



IR (Neat, cm" 1 ) : 3400, 1730, 1690, 1670 

'H-NMR (CDCl.,,5) : 1.3-2.0 (14H, m), 2.33 (3H, s), 2.61 (3H, 
2.4-2.6 (1H, m), 3.75 (1H, d, J=17Hz), 5.10 (1H, d, J=17Hz), 
5-0-5.2 (2H. m), 5.24 (1H, m), 6.48 (1H, d, J = 8.7Hz), 7.1-7.5 (8H, 
m) 

Mass (APCI)(e/z) : 490 (M T +1) 
Preparation 7*7.7 



(3RS)-3-Amino-l-cyclooctylcarbonylmethy]-2,3-dihydro-5,9- 
dimethy]-lH-l,4-benzodiazepin-2-one was obtained in a simiiar 
20 manner to that of Preparation 59-6. 

IR (Neat, cm' 1 ) : 3400, 3300, 1725, 1690, 1660 

'H-NMR (CDCl ; „d) : 1.3-2.0 (14H, m), 2.16 (2H, s), 2.33 (3H, 

s). 2.4-2.6 (1H, m), 2.60 (3H, s), 3.74 (1H, d. J = 17Hz), 4.39 (1H, m), 

5.12 (1H, d, J = 17Hz), 7.1-7.5 (3H, m) 
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Mass (APCI)(e/z) : 356 (M + +l) 

Preparatipn 7? j 

0 ^ 3RS )- 3 - Be nzy)oxycarbonylamino-l- 

cyclohe Xy lc a rbon y l m e,hy]-2,3-dih y dro-5-i S obu, y l-9- m e t hyl-,H-l,4- 
benzodiazepi„-2-one was obtained in a si m il ar manner to that Qf ' 
Preparation 59-3. 

10 IR (Nujol, cm" 1 ) : 3300, 1710, 1665 

'H-NMR (CDCU): (,97 (6H, d, J=6 .6Hz), U -2.0 (10H, 
2-1-2.3 (2H, m), 2.31 (3H, s), 2.5-3.0 (2H, m ), 3.90 (1H, d, 
i=17.3H 2)> 4.83 (,„. d , J=17 . 3Hz) , 5 . 0 . 5 . 2 (2H> m) 5>M ( ^ rf 
J=8.7Hz), 6.46 (lH.d.J«8.5Hz), 7.1-7.5 (8H, m ) 
15 Mass (APCl)(e/z) : 504 (M'+l) 

Prep:.r.i t jn n 7^ 2 

(3RS)-3-A m i no -l-c y clohex y Jcarbon y ]me,h y ]-2,3-dih y dro-5 
*0 -bu ly ,- 9 . methyMH . li4 . benzodiazcpin 2 obiainej ^ ^ 

similar manner to that of Preparation 59-6. 

IR (Neat, cm' 1 ) : 3380, 3320, 1720, 1680. 1620 
'H-NMR (CDC,,, 6) : 0.98 (6H, d, i=6.6H 2 ), 1.1-2.0 (10H m) 
» m), 2.31 (3H, s), 2.5-2.9 (2H, m), 3.90 (]H, d, J=17Hz), 
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3 38 (1H, m) ,4.83(lH, d, J =17Hz)! 7.1-7.4 (3H m) 
Mass (APCI)(c/z) : 370 (M'+l) 



Bmara.ini, 74^ 



5 



(3RS '- 1C "'-' 1 ° h «^^o„ y , m e, hy ,. 3 . (N .,. bu , oxycarbo _ 

(S >-» h ^^I- i „o-5.e lhyI . 9 . mc , lly ,. 2i 3. l|jliydro JH ; 4 
>><» 2 oduz=pi„. 2 . 0 „ e wasob , ained byrea<;i . ns (3rs) ] _ 

--»^^o„ ylme , hy ,3. ami „ 0 ,. 51hy ,, meihyi 2 3 dihvd ^ 
'H-M-*«.d,„. plll . 2 . 0 . 0 wjth N .,. b . 101yc „ ' 
P»«7......„ - similarma „ 1 , cr , olhalofprcparatjonS9 5 

'"■««coc,, 4): , 1 , 1 , Wm)l3;(9H { 

^3. 29 (IH , m) , 3 , 5 (1 H,,, I7 , H2) , 4 , 0(1H , br 

(« H - m), 7.61 (1H, br, d) 

A PCF-MS (m/z) = 589 (M* +1) 

20 Pre p-nnti>n 71 ? 

A n,ix, ur e „, (3 R S)-l.c y c 1 „ho, y , carbo „ ) „ nittl , yl .3. (N _ i 

bu """'-«^»">"-(S)-Ph e „ yla , a „ yl)anli „ 0 . 5 . elhyI . 9 . ine|hy| 2 ^ 
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0.5 hour under cooling in an ice-bath and stirred for 3 hours at 
ambient temperature. After removal of hydrogen chloride as 
completely as possible by babbling of nitrogen gas, the solution was 
washed with a dilute aqueous solution of sodium bicarbonate twice 
5 and with water. After drying over magnesium sulfate, .he solvent 
was evaporated in vacuo to give an oily mixture of diastereoisomers 
(35.51g), which was separated by medium pressure liquid 
chromatography on silica gel eluting with a mixture of chloroform and 
methanol (20:1). The fractions conta.ning the following A-isomer 
10 and B-isomer were collected and evaporated in vacuo to afford 

amorphous masses of pure A-isomer (11.8, g) and fi-isomcr (14.30g) 
respectively. 

A-isomer: (3R)-1 -cyclohexylcarbonylmcthyl-3-[(S)- 
15 Phenylalanyl]amino-5-ethyl-9-me.hyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-onc 

'H-NMR (CDC1 3 ,<J): 1.05-1.45 (5H, m), 1,28 (3H, ,, J = 7.4Hz), 
1-60 (2H, s), 1.6-2.0 (5H, m), 2.25-2.43 ( 1H, m), 2.35 (3H, s), 
-D 2.60 ( 1H, dd, J = 10.5Hz, J=13.7Hz), 2.93 (2H, q, J = 7 .4Hz), 3.34 (1H, 
dd, J = 3.5Hz, J=13.7Hz), 3.66 (1H, dd, J = 3.5Hz, J=10.5Hz), 3.75 (1H, 
d, J = 17.1Hz), 5.08 (1H, d, J=17.1Hz), 5.48 (1H, d, J = 8.5Hz), 7.15- 
7-45 (8H, m), 8.77 (1H, d, J = 8.5Hz) 
APCI-MS (m/z) = 489 (M* +1) 
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»-»..,: (3S)-l.«,«,. 4 „, Ic . rbo 
i>enz„dia 2e p in . 2 . one M " 

5 ' H - N,, «(™ci„ tf):I . 0J . 14 

'■"'m..).!...,..^ ra) 2 ; I,M (3H ' j -^h 2 , 

l 0 * 1 * m), 2.25-2.43 mh ^ ^ 

2-70 (1H, dd, J=io.5n 2 J-13 7u ' " 4 ^ *>■ 

"Z. J-13.7H2), 2.94 (2H a 1.7 au , 

10 7 - 45 W-,...73 (1HidlJ . 8 . JH , ) ) - (1H ' 7.1,. 

APCI-MS (m/z) . 489 (lvr+]) 

:::: ^ 

U5Uml) was healed nnrl,, .. 
>Po„,a„ec,u s ,» Th . " S '"" n « »"» vapdrW„„ 

.0 Tt T ^vap„ riz ,„ s pro ee dure wa , . 

The „.,„,,,„, rcacljon P«<«d .hree ,, raes . 

CMpltle „ pora,edi " 

iur - u minutes The ™; . 

J ne mix ure wn 

vacuo. The i v aporat ed j n 

- 5 ".'o m a,„ sraph) . „„ 

= U "" S """" -'«■« °f ch>„ r o form and 
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methano, (20:1). The fractions containing thc desired product were 
combined and evaporated in vacuo to give an oi, y product, which was 
dissolved in ethyl acetate and washed with a diluted aqueous sodium 
bicarbonate. After drying over magnesium sulfate, the organic 
5 extract was concentrated in vacuo to afford (3S)-3-amino-l- 

cyclohex y icarbonyl m ethv,.5-ethyl-9-methyl-2,3-dih y dro-lH-l,4- 
benzodiazepin-2-one (6.30g, 63.1%) as an amorphous mass. 

,H - NM *(CDCl, f< J, : 1.05-1.4 (SH.ni). ,.26 (3H.t.J.7 1H ,) 
«> 1-55-1.95 (5H.„). 2.25-2.45 (1H. 2.32 (3H. .,, 2.90 (2H □ 

J = 71HZ> ' 2 (2H ' S) ' 3 75 '-".IK,,. 4.46 (1 „. .,. 5.07 

(1H, d, J = 17.1Hz), 7.15-7.4 (3H, m) 

APCI-MS (m/z) = 342 (M* +1) 
5 [or]*" - - 6.59° (C-1.41, CHCI,) 

Pre P-' 1r fiti>n 71 342j 



20 



(3R)-3-Am I no-l-cyclohexy]carbonylme,h y l-5-ethyl-9- m eth yl - 
2.3-dlhydro.lH.1.4.b.n«,dl„epla.2-o„. was obtained in a similar 
manner to that of Preparation 74-3(1). 



'H-NMR(CDCl 3 .c5):l,)5-,.4(5H.m) 1 1.26(3H,t, J _-7.1Hz) 
» (5H, m), 2.25-2.45 (1H, m), 2.32 (3H, s). 2.90 (2H q 

'-7.1H,,. 3-47 (2H, br, s), 3.75 (1 H, d, J = l 7. 1 Hz), 4.48 (l H ,s), 5.07 
(1H, d, J-17.1HZ), 7.15-7.4 (3H, m) 
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APCI-MS (m/z):342 (M* + 1) 
[a]™ = 5.78° (C=1.21, CHCI 3 ) 

Fxnmple ](]) 

To a solution oi'(3RS)-3-amino-l-[3-azabicyclof3.2.2]non-3- 
yOcarbonylmethylJ^.S-dihydro-S-isopropyl-lH-l^-benzodiazcpin- 
2-one (0.200g) in dry methylene chloride (10ml) was added dropwise 
a solution of 3-mcthoxyphenyl isocyanate (0.086g) in dry methylene 
chloride (5ml) at 5-~ 10"C in an ice-bath. The m.xture was allowed 
to warm to room temperature and stirred overnight. 

The reaction mixture was washed with a saturated aqueous 
sodium hydrogen carbonate (10ml) and a brine .( 1 0ml). The organic 
layer was dried over anhydrous magnesium sulfate and evaporated in 
vacuo. The residue was subjected by column chromatography on 
silica gel with a mixture of chloroform and methanol (10:1) as an 
eluen. to afford N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl-2 ? 3-dihydro-5-isopropyl-2-oxo-lH-l,4- 
bcnzodiazepin-3-ylj-N'-(3-methoxyphenyl)urea (0.270g). 

mp : 139-142°C 

IR(KBr) : 3350, 2933, 2864, 1659, 1601, 1548, 1492, 1428, 
1201, 762cm- 1 

'H-NMR (CDCI^d) : 1.02 (3H, d, J = 7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.55-1.80 (8H. m), 2.02-2.10 (2H ; m), 3.15-3.24 (1H, m), 
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3.44-3.80 (4H, m), 4.42 (1H, d, J = 17.2Hz), 4.89 (1H, d, J = 17.2Hz), 
5.50 (1H, d, J = 8.0Hz), 6.55 (1H, d, J=8.4Hz), 6.81 (1H, d, J = 8.4Hz), 
6.90 (1H, d. J = 8.4Hz), 7.07-7.32 (8H. m), 7.47 (1H, t, J=7.2Hz), 
7-57 (1H, d, J = 7.2Hz) 
5 Mass : m/e=532 (M + + 1) 

Example 1(7) 

The following compound was prepared in a similar manner to 
10 that of Example 1(1). 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonyl m ethyl- 

2,3-dihydro-5-isopropyl-2-oxo-lH-l,4-b e nzodiaze P in-3-yl]- 
N'-(3-methylthiophenyl)urea 

15 

mp : 134-135°C 

IR(KBr) : 3350, 2931, 1659, 1541, 1451, 1201, 766cm' 
'H-NMR (CDCl, f (5) : 0.99 (3H, d, J = 6.8Hz), 1.29 (3H, d, 
J = 6-8Hz), 1.50-1.90 (8H, m), 2.00-2.10 (2H. m), 2.41 (3H, ,), 3.10- 
20 3.22 (1H, m), 3.40-3.84 (4H, m), 4.41 (1H, d, J = 16.0Hz), 4.91 (1H, d, 
J = 16.0Hz), 5.48 (1H, d, J = 7.6Hz), 6.85-7.31 (7H, m), 7.37 (1H, s), 
7.46 (1H, t, J=7.2Hz), 7.55 (1H, t, J = 7.2Hz) 
Mass : m/e = 548 (M* + 1) 

25 Exampl r 
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The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-((3RS)-l-(3-a 2 ab 1 cycJo [ 3.2.2]non-3- yl )carbonyl met h y l- 

2,3-dih y dru-5-i S oprop y .-2-o X o- ] H-l,4-benzodiazepin-3- y , ] . 
N'-phen y lurea 

mp : 132-135°C 

IR(KBr) : 3362, 2932, 1657. 1598, 1546, 1496, 1449, 1201 

756cm- 1 

'H-NMR(CDCK,d):0. 9y( 3H,d,J = 6.8H Z ), 1.28 (3H d 
'-6.8H,), 1.50-1.90 (8H, m), 1. 90 - 2 . 10 (2H , m ), 3. 10 -3.20 (,„. m) 
3-13-3-75 (4H, m ), 4.43 (1H, d, J = 16.0Hz), 4.76 (1H, d, J = 16.0Hz), 
5-48 (1H, d, J = 8.0Hz), 6.90-7.53 (HH. m) 
Mass : m/e = 502 (M' + 1) 

The following compound was prepared in a similar manner ,o 
that of Example 1(1). 

N-[(3RS)-l-(3-azabic y clo f 3.2.2]non.3. y l )c arbonvlmethyi. 

2,3.dihydroo--iso P ro PyJ .2-oxo-lH.l,4-benzodia 2 epinO- y l h 
N'-cvclohex y lurea 
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m P •• 138-140°C 

IR ^Br) : 3373, 293 0, 2861 165* , 
762 co,- ' 1658 ' 1546 ' 1451. U01, 

'H-NMR ( CDC,3 )( y ):09 . r 

To a sol u ,j 0 „ 0 f (3RS 

15 2.3- dihyr „., . ' (J -" ,, »" 4to »»«-3-,.)-., hyI .3. 

' " 5 - |s P<"opyl-1H-l 4-be n . j- 

(2Um 0 was added drnn • 

' 01C "'"«-»..»,.,,. „■ " V (5-„ ., 5 . 

Ior 10 nunutes. T h p • 

W3rm <° roo m .emperatur , a "° Wed «« 

20 - i:::::r — • - 

cmyj acetate CIO- n t- 
c °n'aini ng , he d . The fractions 

S,rcd impound were con,!,- , 
— oa fford N COmb - d »d e vapora[ed fn 

19 M-ben 20 dia 2 ep in .3. ylJ . N , (3 _ 
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10 



mp : 219-221'C (dec.) 

IR(KBr) : 3324, 2968, 2926, 1661, 1649, 1559, 1491, 1415 
1381, 1247, 1165, 774, 692cm' 

'H-NMR (CDCi 3 ,<5) : 0.89 (3H, d, J = 6.8Hz), 1.29 (3H d 
^.«H„, 2.26(3H. 0. 2.49(3H. .,, 3.10-3.20 (,H, »). 5.32<1H d 
'-17.2H,,, 5.50 (1H, d, J = 8.0Hz), 5.68 (1H , d, J = l 7 .2Hz), 6.80-7 55 
(12H, m) 

Mass : m/e = 489 (M* + 1) 
£xamp| r 1 



To a suspension of sodium hydride (0.030g of a 65% 
» -i.per.lo. in mincra, «,„ in dry N,N-dime t hy,formamide (5mI) was 
added grad ual,y N-f(3RS)-2,3-dihydro-5-isopropy|-2-oxo-lH-l 4- 
ben 2 odiaze P in-3-yl]-N--(3- m ctnylp hcnyl)urca (0 . 250g) „, ^ ^ 
in an ice-bath f 0r 30 minu.es. 

temperature for 1 hour and then at room temperature for 2 hours 
» To the above mixture was added dropwise a solution of N- 

bre --«l.ylc.rbo„ y ,.3..«.blcyclo [ 3.2.2 J n«n„. (0.200 g ) in dry N 
N-dimethy,formamide (5m,) for 10 minutes and stirred at ambient 
-perat.re overnight. The reaction mixture was concentrated in 
v-o and the residue was , ak en up with ethy, acetate ( , 00ml) and a 
» -urated aque o,s sodium hydrogen carbonate (5 0ml) . The „ 
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layer was separated, washed with a brine (50ml), dried over 
anhydrous mag nesi um su.fa.c and evaporated in vacuo to give a crude 
Product. The product was purified by co.umn chromatography on 
■«"« gel with a mixture of chloroform and ethy, acetate (10:1) as an 
eluent. The fractions containing the desired compound were 
combined and evaporated in vacuo to afford N-f (3RS)- l- (3 . 

a-bicyc.ofB.Z.ZJnon.S-yDcarbonyimethyi^.S-dihydro-S-isopropy,. 

Z-oxo-lH-l^-benzodiazepin-a-yJJ-N'-O-methylphenyDurea 
(0.160g). 

mp : 123-126°C 

IR(KBr) : 3364, 2929, 2862,1660,1616, 1554,1451 
1201cm-' 

,H -^MCDC,3,d):0.99 ( 3H,d.J = 7.2H z) ,1.29(3H d 
» '-7.2H,). 1.50-1.80 (8H, m)> 2 . 00 -2.10 (2 „. m) , 2 . 28 (3H , §) , w 

3-22 (1H, m) , 3.42-3.82 (4H , „), 4.42 (1H, d, J=17 . 2Hz)> 4.87 ( 1H d 

J=172Hz) ' 5 47 (,H - d - j = 8oH2 )> *™ OH. d, ,. 8 . 4Hz)i 6 . 81 (1H ; 

J=7.4Hz), 7.07-7.56 (8H, m) 

Mass : m/e=516 (M* + l) 



10 



20 



Example ^ 



To a solution oi C3RS)-3-.i„„. 1 -(3- azabicyclo[3 . 2 2|mJn 3 
V')"^o„ ylrae , hyl . 2 ,3. dihydro . 5 . isopropyMH i , 4 . benzod . a2cp . n ? _ 
■ •» (0.165.) in N,N.di„,e,h ylf o, mamidc (5ml) was add£( , 
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4-nHu, phenyl N- ( 3. ace , yIphenjl)carbona , e (Q ^ ^ ^ 
-"P-'« .ri C , Mamimc (0 . 087g) ^ ]0 . c ^ an ^ ^ ^ 
— c w as sllrred ., ara „ ien , ^^^^^ overoigh _ ^ 
-<«». w as conccnlra , cd ,„ va£uo resMus _ ^ ^ 

- elh ^"-<.oo ml)andasaluratcdaqucoussudjumMrosen 

(50ml) and wa5hed wi , h a bdne <50m|) ^ ^ 

-Mr... ™ g nc sium .„,,.,. and evapora , ion a cruje ^ 

...«. p , oducl _ purjfiad by £oiamn chromaiograpby ^ sji|ca 
... ...h a mix , ure or chloruform and ne)hanoi (5o ]) ^ ^ ^ 

af , ordN , ( 3 R s,,(3. azabicyclol3 . 22 , n „„,. y , )carbonyimc|hy]23 

P pyi - 0 xo-lH-l,4-bcnzodiazepin-3-y]]-N'-(3- 
acetylphenyi)urea (0.190g). 

mp : 138-14CTC 

IR(KBr) 3363, 2933, 2865, 1682, 1661, 1550. 1488 12,, 
1202cm 1 

'"■»(aa„i ): o,, (! „. dij!; 2H!M ! , {3H d 

'-'•M*).I.56.1. M (.H.«,. 2.00.2.16 (,„..,. 2.49 ,3H ,, 

3 -«-3.« <1H. .,. 3 , 4 .3, 4 (4H, m) , 4 , 9(1H , d , J=1 , 0Hz) ; 4 98 

(1H, s) 

Mass : m/e=534 (M + + l) 
Example n 

25 
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To a section of (3 RS)-3-a mjn o- 1 -(3-azab.c y clo ( 3 .2 >on 3 
'^•■'^^ 

one (0.170.) in dr y .e.rahydrofuran w „ ^ ^ 
ni-p henyI N,3- 0etra2o , 5 . yI)pheny]]carbamate ^ ^ ^ . 
* ^op wis e a solution of tr ie lnyIam i m e (0 . 090g) |o 

(5»D a, roo m lemperature . The mjxture Mjrred ^ ambien( 
««P.r..«. ove rnigh , T hc mixture was „ ra(ed jn vacuo ^ 

10 afford N-[(3RS)-l-(3.azabicvclor3 2 91 , ■ 

l 01CyUo t 3 - 2 - 2 ]"on-3- y l)carbonylmethyl-2 3- 

d,hyd - re - 5 -«-»P'op,1.2.o TO .lH.1.4.be.. 0 dl„«p, n .3. y „. N .. I3 . 
(te.razol-5-y|)p h enyl] U rea (0.150g). 



15 



758c m -' 



mp : 220°C (dec.) 

«(«„ = 3347. 2M3 . «... 1«5. „.«. M „, w 

l" 1 



' H - NMR (^SO.d ( , tf): o.91 ( 3H.d, J=7 . 2Hz) , 129(3H d 
'-«H l ,. 1 .40-l..o ( .H. -,.,.,0. I ., 0( 2H.. ) . ,.20-3.30 «,„' „' 
3-30-3.80 (4H, m ), 4.64 ( 1 H, d, 3*16. 8Hz ), 4,3 (JHd ' 

» '■"•'H^,, ( ,M.,u te ,,,,., <0( , l( ,. u ;, 

914 (1H, s) ' J 



Mass .- m/e=558 (M* + ]) 
Exam rlr A f f 1 



25 
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To a suspension of sodium hydride (0.027g of a 64% 
dispersion in mineral oil) in N,N-dimethyIformamide (3ml) was added 
gradually N- [ (3RS)-2 > 3-dihydro-5-(2- m e t hyl P ro P yl)-2-oxo-lH-l,4- 
benzodia Z epin-3-yl]-N'-(3- m ethylphenyl)urea (0.200g) a, ambient 
temperature and .he mixture was stirred for 1 hour under the same 
conditions. To the mixture was added sodium iodide (0.107g) and 
followed dropwise a solution of 2-ehloromethyl-3-methyl P ridine 
(0.093g) in N,N-dimethylformamide (2ml) a, the same temperature. 
The resultant mixture was concentrated in vacuo and the residue was 
taken up with ethyl acetate and water. The aqueous layer was 
extracted with another ethyl acetate. The combined organic layer 
was dried over sodium sulfate, filtered and concentrated in vacuo to 
give a crude compound. The crude compound was recrystallized 
with isopropyl ether and chloroform to give N-[(3RS)-2,3-dihydro- 

5-(2-methylpropyl)-l-(3-me,hylpyridin-2-yl)mcthyl-2-oxo-lH-l,4- 

bcnzodiazepinO-y.J-NWS-methy.phenyDurea (0.23g) as a colorless 
powder. 



mp : 185-187°C 

IR(KBr) : 2956, 1695, 1649, 1614, 1564, 1492, 1447, 1384, 
1214, 778cm-* 

'H-NMR (DMSO-d. f (5) : 0.79 (3H, d, J = 8Hz), 0.87 (3H, d, 
i = 8Hz), 1.82-1.88 (1H. m), 2.24 (3H, s), 2.35 (3H, ,), 2.46 (1H . dd, 
J = 16Hz : J=16Hz), 2.86 (1H, dd, J = 8Hz, J = 16Hz), 5.15 (2H, q, 
J-18H.), 5.20 (1H, ,), 6.73 (1 H , d. J = 8Hz), 7.10-7.57 (9H, m), 7.74 
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• 



5 



10 



(1H, d, J=8Hz), 8.23 (1H, d, J=8Hz), 8.87 (1H, s) 
Mass : m/e=469 (M* + 1) 



The following compound was prepared in a similar manner lo 
that of Example 3. 



N-[(3RS)-2,3-d.hydro-5-(2-meihyl P ropy])-l-( 3 . 
aza bicyc| o[ 3.2.2]non-3-yl) me thyl-2-oxo-lH-l,4. 
ben2odiazepin-3-y|]- N >-(3-methyl P henyl) U rea 

mp : 95-100°C 

IR(KBr) : 2932, 1653, 1558, 1456, 1204, 774cm' 
'H-NMR (CDCI„d) : 0.78 (3H, d, J = 8Hz), 0.88 (3H d 
J = 3Hz), i.57-,.88 (8H. m), 2.08 (3H, br), 2.78 (3H, s), 2.50 (1 „ dd 
J=16Hz, J= i6Hz), 2.88 (1H, dd, J= 8Hz, J-16H,,, 3.48-3.85 (4H m) 
4-20 (1H, d, J = l8Hz), 5.00 ( ,„. d , J=18Hz) , 5 4g (JH d ^ 
6-69-7.55 (10H, m) 

Mass : m/e=530 (M* + 1) 

Examp|,> 6X1) 



The following compound was prepared in a similar manner ,o 
2o that of Example 3. 



15 



20 
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N-[(3RS,.2,3. dihydro . 5 . (2 . mclhy|propyi)i ^ 
-l. y ,ca r bo„ yl , ll i„phc„.3- yl)me , hyr .,. oxo . 14 . 

b """-"P--3-yiI.N, (3 . melhylpheny|)urea 

5 

m P •' 215-218°C 

..... ZZZZ? - -•■ »»• 

• >U. -18 (3H, s), 2.40 (3H s> ?<;n#i« 

- CH.O..H,, , 4 „ (1 „., ,.„„,,, 6 „ (1Hd 

J-8H2), 6.85 (] H, d, J = 8Hz), 7 03-7 ]3 fi» , ' 
7-49 (1H , J- 8H > 3 7 ,3 < 3H -"». 7 23-7.33 (3H. „,, 

, „„,:, • j - ,h * -oh. „.,.„„.„.,.. H2) ,, 8J 

Mass : m/e=502 (M* + J) 
Exnm rlr 7 



The following compound was prepared in a simi , 
<1a.ofExa mp , c4 . ,n ^"n-iar manner to 



25 



ytI ° r3 - 2 - 2,non - 3 -y 1 )c.rbonyl I „e,h y |. 
' d,hydr °- 5 ^ 2 - — h yP- P y.)-2-oxo-iH-l 4- 
ben20d, ' aZCpin - 3 -^- N '-(3- t e,ra 2 oi yphenyl)urea 
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761cm 



mp : 212-215°C 

IR(KBr) : 3364, 2935, 1659, 1569, 1452, 1385, 1215, 1016, 



« 'H-NMR (DMSO.d,,d) : 0.74 (3H, d, J = 8Hz), 0.85 (3H d 

1- «H«). 1.03 (2H, d, J_-6Hz )( 1.20-L82 (8H , m ), 2.02 (2H, br) 

2- 43 (1H, dd. ,.!«,,. J=16Hz) , 2 . 95 (1H> dd; J = 8Hz J = i6Hz)> 
(2H. d , j. 18H2)t 3.66 (1H, dd, J = 8Hz, J = 16Hz), 3.83 (1H, dd, J=8Hz 
J=16Hz), 4.52 (1H, d, J=18Hz), 4.95 (1H, d, J = ,8Hz), 5.18 (1H, d, 

10 J = 8Hz), 7.27-7.79 (8H, m), 8.05 (1H, s), 9.22 (1Hf s) 
Mass : m/e = 584 (M* 4- 1) 

Exnmp| r gf]) 



15 



The following compound was prepared in a similar manner to 
that of Example 6(1). 



N- [( 3RS)-2,3-dih y dro-5.me,hyl-l- ( 3-me,hvl Py ridi„- 2 . 

yl)me t hyl-2-oxo-lH-l,4-bc n2 odiaze P i n -3-yl]-N'-(3- 
0 me thylphenyl)urea 

mp : 225-229°C 

IR(KBr) : 3323, ,677, 1644, 1611, 1562, 1492, 1449,1387, 
1312, 1217, 1165, 776cm ' 

'H-NMR (DMSO-d.d) : 1.58 (3H, d, J=8Hz), 2.26 (3H, s), 
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5 



) 



4-27 (1H. d, J = 16Hz), 4.60 (1H, d, J=16Hz), 5.33 (1H, „, J = 8H z) ( 
6-76 ( 1H. s ), 6.78 ( IH, d, J=8Hz ), 6.99-7.26 (13H, m ), 9 .0l (IH, 



s) 

Mass : m/c = 427 (M* ) 



The following compound was prepared in a similar manner to 
that of Example 3. 



N-[(3RS)-l-(3-azabicyclo[3.2.2jnon-3-yl)carbonylmethyl- 

2.3-dihydro-5-me,hyI-2-oxo-lH-l > 4-ben 2 odiazepin-3- y lj-N'- 
(3-mcthylphenyl)urea 

mp : 150-153°C 

IR(KBr) : 3343, 2931, 1959, 1675, 1554, 1206, 1 167cm" 
'H-NMR (DMSO-d 6! c5) : 1.03 (2H. d, J = 6Hz), 1.50-1.70 
(8H.m). 1.98 (1H, br), 2.04 (IH, br), 2.23 (3H, ,). 2.40 (3H, s)l 3.48 
(1H. br). 3.58-3.69 (2H, m), 4.65 (IH, d, J=16Hz). 4.90 (IH, d, 
J = 16Hz), 5.10 (IH, d, J = 8Hz), 6.72 (IH, J = 8Hz), 7.07-7.18 (3H. m), 
7-31-7.38 (2H, m), 7.60 (IH, ,, J = 8Hz), 7.78 (IH, d, J = 8Hz), 8.90 ' 
(IH, s) 

Mass : m/e=487 (M* + 1) 
Exampl r 8X1) 
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The fcllowllf compound was prepar£d ^ a ^ ^ 
Jnat of Example 3. 

N-[ ( 3RS)-l- ( 2-ace ly , Ihiophen . 3 . vl)methv] 2 3 d . hydro ^ 

m ethyI-2-oxo-lH-l,4-ben Z odiazcp in -3- y]J - N >. ( 3. 
mcthy]phenyl)urea 

mp : 215-219°C 

IR(KBr) : 3307, 1676, 1554, 1491. 1449, 141$, ,382 ,31, 
1217, 1,65, 770cm- , ' 

'H-NMR ( CMSO- d „, tf):2 . 23(3HtS 

3=8Hz), 5.30 (1H, d, J.UHz). 5.41 (1H, d, J=16H Z ). 6.72-6 76 
(2H, m) ,7.0 8 .7.37 ( 9H. m) , 7 . 56(1 „., Jo8H2) ,„ 
» 7 "('H,d. J = 6Hz) , 8 91(1H s) 

Mass : m /e = 461 (M* + ]) 
Example Q(i j 



20 



25 



tnai of Example 6(1). 

N- ( (3RS ) . 2 ,3.d, hy d ro .5. ( 3. mc , hylbu , yl) . ] . (3 . mcihy|pyridin _ 

2 ">")'"=">yl-2-«xo-IH. 1 ,4.be„ 2 „d iazcpin . 3 . ylJ . N ,. ( 3. 
methyjphenyj)urea 
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mp : 151-154°C 

IR(KBr) : 2955, 1644, 1612, 1555, 1492, 1384, 1308, 1206, 
1 165, 778, 692cm- 



5 'H-NMR (DMSO-d„d> ) : 0.74 (3H, q, J = 8Hz), 0.81 (3H, d, 

J=8Hz),1.17-1.50 (3H, m), 2.17 (3H, s), 2.45-2.76 (2H, m), 3.33 (3H, 
s), 4.92 (1H, d, J = 16Hz), 5.05 (1H, d, J = 18Hz), 5.12 (1H, d, J=16Hz), 
5.20 (1H, d, J=18Hz), 6.67 (1H, d, J=8Hz), 7.02-7.27 (5H, m), 
7.46-7.51 (2H, m), 7.66 (1H. d, J = 8Hz), 7.71 (1H, d, J = 8Hz), 8.11 
10 (1H, d, J = 6Hz), 8.83 (1H, d, J=16Hz) 
Mass : m/e = 484 (M* + 1) 



15 



The following compound was prepared in a similar manner to 
that of Example 6(3). 



N-[(3RS)-l-(2-acetyhhiophen-3-yl)methy]-2 > 3-dihydro-5-(3- 

methylbutyl)-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
20 mcthylphcnyl)urea 

mp : 190-195°C 

IR(KBr) : 3329, 2955, 1645, 1551, 1492, 1413, 1383, 1215, 
1165, 774cm-' 



'H-NMR (CDCl 3 ,d>) : 0.80 (3H, t, J = 8Hz), 0.85 (3H, d, 
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J = 8Hz), 1.20-1.54 (3H, m), 1.68 (2H, s), 2.27 (3H, s), 2.49 (3H, s), 
2.75 (2H, d ( J = 10Hz), 5.34 (1H, d, J=18Hz), 5.52 (1H, d, J=8Hz), 
5.65 (1H, d, J=18Hz), 6.80-7.56 (10, m) 
Mass : m/e = 517 (M* + 1) 

Examplp in 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 

2,3-dihydro-5-ethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'- 
(3-mcthylphenyl)urea 

mp : llS-nCC 

IR(KBr) : 3358, 2963. 2932. 2866, 1659, 1630, 1569, 1489, 
1451, 1265, 1214, 1204, 1016cm 1 

1 H-NMR (CDC1 3 ,<5) : 1.14 (3H, t, J = 7.2Hz), 1.50-1.80 (8H, 
m), 2.00-2.10 (2H, m), 2.27 (3H, s), 2.73-2.95 (2H, m), 3.40-3.80 
(4H, m), 4.50 (1H, d, J=16.0Hz), 4.87 (1H, d, J=16.0Hz), 5.51 (1H, d, 
J=7.2Hz), 6.66 (1H, s), 6.80-7.60 (9H, m) 

Exiimpl^ 1 1 



The following compound was prepared in a similar 



manner to 
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that of Example 2. 

N -f(3RS).l-(3-azabicyclo[3.2.2]non-3.yl)carbonyl m ethy|.5. 

butyl-2,3-dihydro-2-oxo-lH-l t 4-benzodiazepin-3.ylJ.N^(3. 
methy]phenyl)urea 

mp : 121-123°C 

IR(KBr) : 3348, 2931, 2864, 1659, 1599, 1555, 1490, 1451, 
1202, 774cm*' 

-H-NMR (CDCI 3 ,(5) : 0 .85 (3H, t, J=7.6Hz), 1.29 (2H, q, 
J = 7.2Hz), 1.40-1.80 (10H, m), 2.00-2.10 (2H, m), 2.27 (3H, s), 
2.72-2.88 (2H, m), 3.44-3.80 (4H, m), 4.39 (1H, d, J=16.4Hz), 4.91 
(1H, d, J = 16.4Hz), 5.49 (1H, d, J = 7.2Hz), 6.80-7.57 (10H, m) 

Mass : m/e=530 (M + + 1) 

Example 

The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-[(3RS)-l-(3-azabicyclo[3.2.2Jno n .3. y |)carbonylmeth y l-5- 

cyclohex y Imeth y l-2 ? 3-dihydro-2-oxo-lH-l,4-be n z 0 diazep 
3-yl]-N , -(3-methylphenyl)urea 

mp : 164-166°C 



in- 
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■"(«„ :„„. 2846 , 240Q , J678 16J?> „ 
1444, 1194cm 1 

'H-NMR (DMSO.d.. tf) :0..0.l.20 ( 4H. 1.50-1.80 (,5H 
'^^^ 
5 (1H ' m ^^(4H )m))4 . 64(1H)d>J __ nH2)493(iH d 

;" 7Hz)> 520 (,h * <• — Hz >» c«. d> J=7 . 0 „ ?) . 7 ,;,: 24 

' m) ' 7 - 35 " 7 - 42 (3H ' m >' 7 65 <«. J=8HZ)) , 82 (1H) d 

J =7.0Hz), 9.04 (1H. s) 

Mass : m/e = 571 (M* + 1) 

10 

Examp| r 



f0 """" nS COmP ° U " d P»P.«- i- * raanne , , c 



that of ExampJe 4. 



15 



N -|<" S »-.-(3-., k , y , H3 , 21 , on ,. y , )ciibmjta[i¥5 
^^ e x.v, me , hy ,. 2 , 3 . dlhydro . 2 . oxo . JH ^ 4 benzodiazepjn 

3 -'")- N, -(3-(.el, a2 „1.5- yl)phenyI) „ r „ 
20 m P : 218-222'C (dec.) 

'"50, 1214, 1204cm- 

'H-NMR (DMSO-d.,(5) : 0.80-1.2 (4H, m), 1. 50-1. so (15H 
^--,40 C-,™, 2.40-2,0 (IH , m) ,, 80 ,, onH m) 3 5o 
2-80 (4H, m), 4.56 (1H, d, J=17Hz), 4.95 (1H, d, J=17Hz), 5.14 (JH 
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d, J = 8.0Hz), 7.29 (1H, d, J = 8.0Hz). 7.36-7.48 (4H, m), 7.56-7.63 
(2H, m), 7.76 (1H, d, J=8.0Hz), 8.07 (1H, s), 9.20 (1H, s) 
Mass : m/e=623 (.VT ) 

5 Example ] ?..] 



N-[(3RS)-2,3-dihydro-5-(2-fluorophenyl)-l-(2- 
«nethoxyphenacyl)-9- m ethyl-2-oxo-lH-l,4-benzodiazepin-3-yIJ-N'- 
[3-(tctrazol-5-yl)phenyl]urea was prepared in a similar manner to that 
10 of Example 51 . 



mp : 193. 9-195. 2°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,<?) : 2.5 (3H. br, s), 3.95 (3H. s), 4.66 
15 (1H, d, J-18.0H2), 5.40 (1H, d, J = .3Hz), 5.46 (1H, d, J = 18.0Hz), 
6-9-7.8 (15H, m ), 7.95 (1H, br, s ), 8.21 (1H, br, s ), 9.35 (1H, br, 
s) 

Mass (APCI) : 619 (M* + 1) 
20 F.xamplp p.? 



A mixture of N-[(3RS)-2,3-dihydro-5-(2- fluorophenyl)- 1 -(2- 

methoxyphenacyl)-9-methyl-2-oxo-lH-l ( 4-benzodiazepin-3-ylJ-N'- 
[3-(tetrazol-5-yl) P henylJurea (200mg) and IN boron tribromide in 
25 methylene chloride (3.87ml) was stirred at 0°C under nitrogen stream 
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for 4 hours and allowed to stand in a refrigerator overnight. Ethyl 

acetate and water were added to the reaction mixture. The 

separated organic layer was washed with water and brine, and then 

dried over magnesium sulfate. The solvent was evaporated in vacuo 

5 to afford a pale brown powder, which was washed with diisopropyl 

ether and collected by filtration to give N-[(3RS)-2,3-dihydro-5-(2- 

fIuorophenyl)-l-(2-hydroxyphenacyl)-9-methyI-2-oxo-lH-l,4- 

bcnzodia Z cpin-3- y l]-N'-[3-(tetrazol-5-yI) p henyl]urea (202.0mg) as a 
crystalline powder. 



10 



mp : 220. 8-225. 0°C 

IR (Nujol, cm ') : 1640 

'H-NMR (DMSO-d 6 ,<5) : 4.67 (1H, d, J-18.1H*), 5.56 (1H, d, 
J=18.1Hz). 6.7-7.9 (15H, m), 8.22 (1H, br, ,), 9.37 (1H, br, s) 
15 Mass (FAB) : 605 (M* + 1) 

Example LLJ 

A mixture of N-[ (3 RS)-2,3-dihydro-S-(2-fluorophcnyl)- 1 -(2- 
20 hydroxyphenacyl)-9-methyl-2-oxo-lH-l,4-ben2odiazepin-3-ylJ-N'- 
[3-(tetrazol-5-yl)phenyljurea (150mg), triethylamine (75mg) and 
chlorotriphenylmethane (69mg) in a mixture of N,N- 
dimethylformamide and tctrahydrofuran (1:3, 4ml) was stirred 
overnight. Ethyl acetate and a saturated aqueous solution of 
25 sodium bicarbonate were added to the reaction mixture. The 
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«p.r...d o tganic , aycr w „ washed w . h waier bMnc ^ ^ 
Wed „v cr sodlum su|faIe Th£ so]veni ^^^^^ ^ ^ ^ 
atford .. amorphons mass wh . ch ifj|uraied ^ illufnni ^ 
and coMeced b y „,,„„„. ,„ N- [( 3RS,.2,3-dih y d,„-5-(,. 

5 f '" l, """"- ny, >- 1 -< 2 -"^-''yP" = "a<=yl)-9-mc 1 hy 1 -2.„x <) . 1 H. 1 ,4. 
'" nZ ° dia " l "'"- 3 -"l- N '-(3-(l-0npha„ ylmeth) , 1) , e , r „ o ,. 5 . ' 
y.)ph.ny, )urea (116.0.,, 88 6% yIcM) as , crysul| . ne 



10 



15 



mp : 132. 1-146. 0°C 
IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6 , <? ) : 2.5 (3H, br, s), 4.81 (1H d 
'-"■4H,) t 5.39 (1H, d . J = 8 . 4H2) , 5 . 68 (1 „, d> J=1g ^ ^ g 
(30H, m), 8.08 (1H, br, s) 

Mass (FAB) : 847 (fVT + 1) 

Exam p | r ]j 1 



N-[(3RS)-l-(2- 

Eth ° X y c -"ony'-ethox y pheny, ) carbon y l m eth y !-2,3-d i h y dro-5 (, 
20 n«o r op h e„ y ,). 9 .^ 

[I - (,r, P he -y"-«M)lcir„o l-5- yl] p he „ yI}urea was prepared jn a 
SimiJar manner to .ha. of Preparation 59-3. 



IR (Neat, cm 1 ) : 1700 

'H-NMR ( DMSO.d., fi): o. 9 7 ( 3H,,, J = 7 . 1Hz) , J . 30(3H . .,. 
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3.89 (2H, q, J = 7.1Hz), 4.21 (1H, d, J=16.8Hz), 4.68 (1H, d, 

J = 16.8Hz), 5.05 (2H, s), 5.20 (1H, d, J = 8.6Hz), 7.0-7.8 (30H, m), 

8.50 (1H, d, J = 8.5Hz) 

Example n-s 

A mixture of N-[(3 RS)- 1 -(2-ethoxycabonylmethoxyphenyl)- 
carbonylmethyl-2,3-dihydro-5-(2-fluorophenyI)-9-methyI-2-oxo-lH- 
l,4-benzodiazepin-3-yIJ-N'-{3-fl-(triphenylmethyl)telrazoI-5- 
yl]phenyl}urea (196mg) and IN NaOH in 1,2-dimethoxyethane (2ml) 
was stirred at room temperature overnight. 4N-HC1 in ethyl acetate 
(2ml) was added to the reaction mixture and stirred at room 
temperature for three days. Ethyl acetate and water were added to 
the reaction mixture. The separated organic layer was washed with 
water and brine successively, and dried over magnesium sulfate. 
Removal of the solvent in vacuo afforded N-[(3RS)-2,3-dihydro-5- 
(2-fluoro phenyl)- 1 -(2-carboxymet hoxypheny l)-carbonylmet hyl-9- 

methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-[3-(tetrazol-5- 
yl)phenyl]urea (66.0mg, 47.4%). 

mp : 109. 6-113. 0°C 

'H-NMR (DMSO-d 6 , 6) : 4.04 (1H, d, J = 17.0Hz), 4.64 (1H, d, 
J-17.0HZ). 5.05 (2H, s), 5.18 (1H, d, J = 8.6Hz), 7.03 (1H, d, 
J = 7.6Hz), 7.2-7.7 (13H, m), 8.46 (1H, d, J = 8.6Hz) 

Mass (FAB) : 662 (M" ) 
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Exnmplf 14-1 



A mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
5 >' 1 )c a rbonylmeth y l-2.3-dihydro-5-(2-nuorophcny])-9-mcthy|.2-oxo. 
lH-l,4-ben Z odiazepin-3-yl].N'-(3-hydroxy m ethy]phenyl)ur e a 
(190mg) and activated manganese dioxide (1.5g) in acetone (10ml) 
was stirred at room temperature for 4 hours. 

The reaction mixture was filtered. The filtrate and the 
10 washings were combined and evaporated in vacuo to afford a 

colorless oil, which was triturated in diisopropyl ether and collected 
by filtration to afford N.[(3RS)-l-(3-azabicyclo[3.2.2Jnon-3. 

y , )carbon y imethyl.2,3-dihydro-5-(2-nu 0r o P henyl)-9.me,hyI-2-oxo- 

lH-l > 4-benzodiaze P in-3-yl]-N'-(3-formylphenyl)urea(146mg, 
15 77.1%) as a crystalline powder. 

mp : 236.8-242. 1 "C 

IR (Nujol. cm ') : 1700, 1680, 1635 

■H-NMR (DMSO-d 6 ,tf) : 1.4-2.2 (10H. m), 2.44 (3H, s), 2.9- 
•3 3.4 (2H. m), 3.7-4.0 (2H, m), 4.13 (1H, d, J = 16.1Hz), 5.13 (1H, d, 
J = 16.1Hz), 5.32 (1H, d, J = 8.3Hz), 7.03 (1H, d, J = 7.6Hz), 7.1-7.4 
(3H, m), 7.4-7.8 (6H, m), 8.0 (]H . br, s), 9.32 (1H. br, s), 9.94 (1H, 
br, s) 

Mass (APCI) : 596 (M* + 1) 
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Example 14.? 



N-[(3RS)-l-(3-azabicyclof3.2.2]non-3-yI)carbonylmethy]- 
2,3-dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo-lH-l,4- 

5 be„zodia Z epin-3-yI]-N'- ( 3-hydroxyiminomethy]phcnyJ)urea was 
prepared in a similar manner to that of Example 16(7)-2. 



mp : 196. 0-199. 0°C 

IR (Nujol, cm 1 ) : 3300, 1680, 1640 

'H-NMR (DMSO-d A ,tf) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3-4 (2H, m), 3.6-4.0 (2H, m), 4.12 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J=16.2Hz), 5.31 (1H, d, J = 8.4Hz), 7.0-7.8 (12H, m), 8.05 (1H, s), 
11.18 (1H, s) 

Mass (APCI) : 611 (M* + 1) 



10 



15 



Exnmplr 



N-f(3RS)-l-(2-aminophenacyl)-2,3-dihydro-5-(2- 
lluo r o P henyi)-9-mcthy]-2-oxo-lH-l,4-benzodiazepin-3-yl] - N '-[3- 
20 («e,razol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 51. 

mp : 164. 1-186. 2°C(dec.) 
IR (Nujol, cm ') : 1650 
25 'H-NMR (DMSO-d.,5) : 2.5 (3H, br. «). 4.69 (1H, d, 
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J =17.4Hz), 5.41 (1H, <i, J»8.3Hz), 5.69 (1H, „, ,.„.,„„ 6 5 . g 2 
(16H, m), 9.37 (1H, br, s ) 

Mass (APCI) : 604 (M + + 1) 



5 Example U 1 



A mixture of" N-(r^R<?\ i /t 

N l (3RS )- I -(2->n.inoph en acyl).2.3.dihydro.5. 

(2-f)uorophcnyI)-9-methy]-2-oxo-l H-],4-bcnzodiazcpjn-3-ylJ-N'.f3 

'» methylene chloride (2ml) was „i„.a , 

reac,i„„ w „ ...^ ^ ^ ^ _ ^ 

•<*. -« .,...,...„ i„ d iisop , opy , elher a „ d co „ ecied by ' 

» <'~* -')P.«ny )lnr ea (1 25.0 mg , 61 , %yje|d)jsa ; ' 
powder. 



20 



m P : !92. 0-216. 6°C (dec.) 

,R (NujoJ, cm") : 1670, 1645 

'H-NMR (DMSO-d„ rj , ■ 1 91 if,u ^ 

6.0 ) . 1.91 (6H, s), 2.49 (3H. s), 4.75 fi H 

(13H, m), 8.0-8.4 (3H, m), 9.37(1H, br, s) 
Mass (FAB) : 688 (M + + 1) 



25 £jtiUlLJiLsLj^tU 
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N-[(3RS)-l-(3-Azabicyc]o[3.2.2]non-3-yl)carbonylmethy]- 

2.3-dihydro-5-(2-fluorophenyl)-9-methy]-lH-l,4-benzodiazepin-3- 
yl]-N'-(3-bromophenyl)ur e a was prepared in a similar manner to that 
5 of Example 59. 



mp : >250°C 

IR (Nujol, cm-') : 1690, 1630 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
> 3.4 (2H, m), 3.4-4.0 (2H, m), 4.13 (1H, d, J = 16.2Hz), 5.13 (1H, d, 
J = 16.2Hz), 5.30 (1H, d, J = 8.4Hz), 7.0-7.9 (11H, m), 9.22 (1H, br, s) 
Mass (APCI) : 648, 646 



Example 



N-[(3RS)-l-(3-Azabicyclo[3.2.2Jnon-3-y!)carbonylmethyl- 
2,3-dihydro-5-(2-t'luorophenyl)-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-chlorophenyl) U rea was prepared in a 
similar manner to that of Example 59. 



mp : >250°C 

IR (Nujol, cm' 1 ) : 1680, 1630 

'H-NMR (DMSO-d 6 ,d) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3-4 (2H, m), 3.5-4.0 (2H, m), 4.13 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J=16.2Hz ), 5.31 ( 1H, d, J = 8.3Hz ), 6.9-7.8 (11H, m ), 9.24 (1H, 
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s) 

Mass (APCI) : 602 (M* + 1) 
Example jfi(T) 



N -f( 3 RS).l.(3-Azabicycio[3.2.2]non-3-yl)carbon y lin e thyl-5- 
< 2 - fl ""P''«yl)-2.3-dihydro.9.»..h y l.2.o,o-lH.1.4-b.„ l odi.«p, a . 
3-yl]-N'-(3- m e,hoxyphenyl)urca was prepared in a similar manner to 
that of Example 59. 



10 



mp : 240. 9-243. 1°C 

IR (Nujol, cm 1 ) : ]6 80, 1640 

'H-NMR (DMSO-d 6 ,d) : 1.3-2.2 (10H, «). 2.44 (3H, ,), 2.8- 
3-1 (1H, m), 3.1-3.3 (1 H , m), 3.5-4.0 (2H, m), 3.69 (3H, s), 4.12 (1H 
" d. J-16.2H,). 5.13 (1H, d, ,.,«. 1H „. 5.32 (1H, d, J = 8.5H Z ), 6.50 ' 
( 1H. d. J = 7 .8H Z ), 6.7-7.0 (1H , m), 7.0-7.8 (10H, m), 9.04 (1 H br 
») 

Mass (APCI) : 5 98 (M* + 1) 
20 Examp| r l_^44J 

N-I(3RS)-(3-A Z abicyclo[3.2.2]non-3-yl)carbonylme,hyl-2,3- 

dihydro-5-(2-f,u 0 rophen y i)-9-me t hy,-2-o X o- 1H -l ) 4-be„ Z odia Z e pi n-3- 
y']-NW3-(tctra Z0 l-5- y l)me,hyl P heny.]urca was prepared in a sim i.ar 
25 manner to thai of Example 51. 
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mp : 153. 8-167. 7°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMS0-d 4 , d" ) : 1.4-2.1 (10H, m), 2.44 (3H s) , 9 

9 05 (1H, br, s) ( ,m) ' 

Mass (APCI) : 650 (IVT + 1) 

10 Hxnm r | f IfrlSj 



N -f(3RS)-l-(3-Azabicyclor3 2 ?!„„„ i n . 

2 ? 3-d 1 h y dro-5-(2-f,uorophenyl)-9- m e«h y ,-2-oxo-lH-l 4- 

^P.n-3- yl] - N , ( 3. mcthylthiopheny])urea ^^^^ ^ a 

5 S ' milar manne ' >° «ha. of Example 59. 

m P : 234. 2-236. 6°C 

IR (Nujol, cm"') : 1700, 1675, 1630 

'H-NMR (DMSO-d 6 , <5) : 1.3-2.2 (10H, m), 2.42 (3H, s). 2 44 

(3H,s), 2,-3, (2H , m), 3.7-4.0 ( 2H, m), 4,2 ( lH, d , J=162H2) 
^3 (1 H, d ,^, 2Hz) ,, 32(1H)d)J=8 ^ ' 

1(2H ' m) ' 7 l - 7 M4H,m), 7.4-7.8 (4H..,. 9. 08 (1 „, br , 

s ) 

Mass (APCI) : 614 (IVT + 1) 
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N-[(3RS).l.(3-A 2 abicyc,o [ 3.2.2]non-3- y l)ca r bonyi m e,hvl- 

2,3-dih y dro-5- ( 2-n U o r ophen y l)-9- m e t h y .-lH-l ) 4.benzodia 2 ep ln -3- 
« y')-N'-(3-me thy lphc„ y ,) urca was prepared , simi]ar ^ ^ ^ 

of Example 59. 



mp : 246. 2-247. 2°C 

IR (Nujol, cm 1 ) : 1700, 1680, 1635 

'H-NMR (DMSO-d 67 5) : 1.3-2.2 (10H, m), 2.23 (3H, s) 2 44 
(3H, .). 2.9-3.4 ( 2H. m), 3.6-4.0 (2H. 4.12 (1H, d, ,. l6 . 2Hs) 
512 (1H. d, J= 16.2H 2) , 5.32 (,„. d . J = 8 . 5Hz)( d 
70-7.8 (HH, m) , 8.94 (1H, br, s) 
Mass (APCI) : 582 (M* + 1) 



Exampl e 1 fifjy | 

N-[(3RS)-l-(3-Azabic y clo[3.2.2]non-3- y l)carbon y lme t h y ]- 

2.3-dih y dro-9-me t h y ]-5-(2-fl U orophen y l)-2-oxo- 1 H-l > 4- 
ben 2 odia Zep i n -3- ylJ . N , (3 . acetvlphenyl)urea ^ ^ ^ 

similar manner to thai of Example 59. 
mp . >250°C 

»R (Nujol, cm 1 ) : 1700, 1680, 1640 

'H-NMR (DMSO-d 6 , 6) • 1 4-2 2 nnw x , . 

6. u ; . i.* ^ (10H, m), 2.44 (3H, s), 2.53 
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(3H, .,. 2.9-3.3 (2H, m> , 3.7-4., (2H, .,. 4.13 (JH , d, J=16 . 2H2) 
*■» (1H, d, J=16 . 2H2) , 5.33 (1H , d> J = 8 4H2) y m (]H d j = ? 6H2> 

7-2-7.9 (10H. m). 8.01 (1H, br, s), 9.26 (1H, br, s) 
Mass (APC1) . 610 (M* + 1) 

5 

Emungls: '*m ? 

A mix.ura of N-|(3RS).l.(3-a z »bicycI„ ( 3.2.2)„„ n .3. 
y')carb„„ y , 1I ,e,h y ,.2.3-d i h y dro.9. me , 1 , y ,.5. ( 2-M u „ rophcnyl) . 2 . oxo . 
>0 1 H"1.4-b.nz„d i a 2epin .3. y , 1 . N , ( 3. acely , pheny , )iirea (2i , mg) ^ 
•>ydrox y l, mi „ e . hydrochlo „. de ( , 24mg) , rie , hy|ain . ne (i80mg) 
.e„,h ydr „ fu , a „ (4ml) WM s , irrcd a , foom lemperaiure ^^^^^ 
"»yl «.,.,« and 1N aqaeous hydrochIorjc acjd so|uMon ^ 
- reaction .,„„.. Tne 5eparaled organ , c ^ _ ^ 
«« -h IN » q „ e „ us hydrochloric aciJ , wkc jaiuraied ^ 

b.ca,b 0 „a,«, and b r |„ ,„«.„,„,, and , h£ „ ^ ^ 
*»l!a.a. Tha s„,va„, sv as ev ap()ra , ed in vac „„ ,„ |fford N . |(3RS) 
l-(3-a 2a b i c y c,„ [ 3.2. 2 J„„„.3. ylK . arbo „ y , raelhy ,. 23 _ d . liydro9 

— ^-(J-n..™ P»..,l)-2-.»-IH.l,4.b„„dI„,p,..,. y „. N .. ( 3. 
» (l-1y«rox y , minoc , hyl)plle „ yIJurea (2J5 Qmg) aj a crysia||int 

mp : 199. 1-207. 8°C 
IR (Nujol, cm 1 ) : 1650 

'H-NM» (DMSO-d..*):,. 3.2.2 (10H. -). 2.1! (,«.., 2 44 
* OH. s, 2.8-3.4 (2H. 3.6-4.0 (2H. B) . 4.13 (1„, d , J=16 . 3Hz)> 
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5-13 (1H. d. J-16.3H.). 5.33 (1H, d, J = 8.4H 2 ), 7.02 (1H, d, J = 7.6Hz), 
7-2-7.8 (HH, m), 9.10 (1H. br, s), 11.14 (1H, br, s) 
Mass (APCI) : 625 (M* + 1) 

5 Examp| f 

N -f< 3RS )-l-(3-A 2 abicycIo[3.2.2]„on-3-y])carbonyl m e.hy]-5- 

f 2 - n "^«y0.9.».«hy|.2,3.dlh y dro.2.ox O .iH.l i 4.b«. 1 odl.,cp^ 
3 -yn-N'-f3-(,etra 2 ol-5-yl)p hcn y, ]ur ea was prepared in a similar 
10 manner to that of Example 51. 

mp : 182. 2-190. 9°C 

'H-NMR (DMSO-d..tf) : 1.3-2.2 (10H, m), 2.45 (3H, s)> 2.9- 
3-4 (2H, m), 3.6-4.0 (2H, m), 4.13 (1H, d. J = 16.3H 2 ). 5.14 (1 H d 

15 J = 16 3H2) ' 5 (1H ' d ' J = «- 3H ^ * (2H, „,), 7.2-7.4 (3H . m)> 

7 4-7.8 ( 5H. m ). 8.0-8.2 ( 1H, m ), 8.20 ( ,„. br, s ), 9.30 ( ,„ br 
s) 

iMass (APCI) : 636 (M* + 1) 
20 Example j 

N-[(3RS)-,- ( 3-A Z abic y clo[3.2.2 ] non-3- y ,)ca r bon y lme lhy .-5- 

(2-fluorophen y l)-9-meth y l-2,3-dih y dro-2-oxo-lH-l,4-benzodiazepin- 
3-yl]-N W 3-ter,-bu,ox y carbon y lphenvl)urea was prepared in a similar 
25 manner to that of Example 51. 
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mp : 230. 4-232. 2°C 

IR (Nujol. cm* 1 ) : 1720, 1680 

'H-NMR (DM SO- d ^ ):1 .3. 2 . 2(10H(rn) 2 44 (3H(S) 
» («. .). 2.9-3.4 (2H. 3,- 4 . 0 (2H , m) , 4 , 3 (1H . d> ' 

5 ^ 1 H,O =I UH z) ,5.3n 1 H,M=UH 2)) ,03 (1H(d ,,,5H z) 
7-2-7.8 (HH >m ), 7.95 (IH.br.,), 9.52 (IH.br, s) 

'Mass (APCI) : 668 (M* + 1) 

N-f(3RS)-] "( 3 " Azah 'cyclo(3.2.2]non-3-yl)(;arbonylmethyl-5. 

2 -";°'---'>- 9 .™., hy ,. 2 ,3. dihyd , <> . 2 . oxo , H . M . 1)en2odiazepiii _ 

->"J-N'-,3-ca rb „ xyphcnyl)urea prepafed jn a simnar ^ 
« 'hat of Example 18(3)-2. 



mp : 197. 1-204. 2°C 

' H - NMR < DM ^.<5) : L3-2.2 <10H, 2 .„, „„. „ 29 
3 4 (2H, m , 3.8-4.0 ( 2H. «>. 4.,3 (1 „, „.,.,„„„. ,.,3^ 
5.32 „„.„.,.,.,„„, 7 . 0 . 7 . I(1 „ _ ■ ' 

8 05 (IH.br.s), 9 , 24 (1 „, briS) ,m) ' 



20 



25 



N-[(3RS).5-C y c l o h ex yl .2,3.d ihydri ,. 1 , 9 . dl . melhy| _ 2 . oxo IH 
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10 



1.4.b«nzodi.zcpin-3.yl, -N '-[3-(tetrazoJ-5-yl)phenyI]urea was 
Prepared in a similar manner to that of Example 51. 

mp : 198. 9-200. 7°C 
IR (Nujol, cm ') : 1655 

'H-NMR (DMSO-d^) : 0.8-2.0 (10H. m), 2.3-2.5 (3H, br s) 
2-9-3.1 (1H, m) . 3.09 (3H, s), 5.12 (1H, d, J = 8 .4H Z ), 7.3-7.7 (7H, m), 
8.18 (1H, br, s), 9.31(1H, br, s ) 

Mass (APCI) ; 473 (1VT + 1) 



N-[(3RS)-5-Cyclohex y l-2 > 3-dihvdro-l, 9 -dimeth y .-2-oxo-lH- 
1.4-b. B ,odi.„p,„.3- y l, -N'- ( 3-me thy lp hcnyl)urca was prepared ^ & 

15 similar manner to that of Example 59. 

mp : 196. 4-197. 5°C 

IR (Nujol, cm 1 ) : 1685, 1640, 1610 

'H-NMR (DMSO-d fl , (5 ) : 0.8-2.0 (10H, m), 2.22 (3H s) ,34 
» (3H. s), 3.04 (1H, m), 3.07 (3H, .,, 5 . 0 8 (1 „, d , J = 8 . 3Hz)i ^ ^ 
m). 7.0-7.6 (7H. m), 8.91 (l H , br, s) 
Mass (APCI) : 419 (M* + 1) 

Example IJ^JJ 

25 
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N-[(3RS,. 1 . (2 . Melhy , phenacy|) . 9 . raeihy| 5 ^ 

2,3-d,h,dro-2.ox l ,.lH. 1 ,4.1,e„ z „di aZ ep,„. 3 . yl ,. N ,. ( 3. 
«.»»lpk«,l).r.. w as prcpared in , sjmjIar ^ |hji of 

Example 59. 

5 

: 190. 2-196. 2°C 
IR ( Nu Jol, cm') : 1680, 1635 

'H-NMR (DMSO-d 4 ,(5) 2.24 (3H, s), 2.27 (3H, s). 2.46 (3H 
0,4.20 OH. d. J=1 , 5Hz , 5 , 7(]H , , Jc8 . 6Hz) 5 45 (]h d ' 

» '-"-5H, ,. ..73 ( ,H. „. l-, 6 „ 2 ),,0. 8 .„ (15 „, m) ,, 96 ; ]H br 
Mass (APCI) : 549 (M* + l) 



15 



51 

20 



N-|(«S,,, 2 . Ml , tlph( „ (y| , 5 . (2 . nioioph[i;|)9M| 
2.3-.W2-„..,„. 1 ,4-bc„ z „ diazepin .3 . y „. N ,, 3 . (lelrazo| s 

y.)P.e„ ylJU „ a was preparcd in . sjmiiar (o _ hai 



m P : 215. 8-220. 3°C 

IR (Nujol, cm 1 ) : 1670, 1635 

'H-NMR ( OM S 0.d.. tf): 2.28 (3H, s , 2.49 (3H. s, 4.77 (1 „ 
^«„, i .„ (1M , K!B!U)I(IMw;!H!)uu 

("H. n,), 8.21 (1H. br , .) , 9.33 ( 1H . br, s > 
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Ma » (APCI) : 6 03 ( M - +1) 



--((3RS,. 2 , 3 . dih) . dro . 5 . (2 . fIuo 

°f Exampje 51. m,,ar manne r to that 

IR (Nuj0 '' c "»-) •• 1710, 1660 

J = 8 6.S-8, (1JH . m) 

Ma " (APCI): 635 (Ar+1) 
15 ' 

AmiX,Ure0f N -t(3RS ) -2 > 3-Ui hyi iro-,-p n 

methyJphenacyl)-2-oxo-l H -l 4 bcn ,. 

20 < 3 -'er.-b„ioxy c .rb„ - , ' '"^'^^-ylj-N 

} bOnylphen y')ur e a(l70 m e )and(r - n 
(1 ^),n methyIencchJori . d -> - ^uo roacetic aciJ 

T . U-UmJ) was stirred at 0°P f 

T -~ mixlurcwasevaporated -c for2hours . 

Wh -h was washed with * 

(2-iluorophe„yi)-9.me,hyI-l- (2 . me| . , „ 
* IH -M- b e n20dlazepin . 3 . y ^ ^ me '^- cyJ) . 2 . oxo . 

y J N " {3 - Carbox yphenyl)urca 
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(152. Omg, 98.0%) as a crystalline powder. 



mp : 168. 1-176. 3°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,c5) : 2.27 (3H, s), 2.48 (3H, s), 4.70 (1H, 
d, J = 17.5Hz), 5.38 (1H, d, 1 = 8. 4Hz), 5.46 (1H, d, J=17.5Hz), 7.0-7.8 
(14H, m), 7.8-7.9 (1H, m), 8.05 (1H, br, s), 9.24 (1H, br, s) 

Mass (FAB) : 579 (M* + 1) 



Rxnmplp 1Q(1) 



N-[(3RS)- l-(3-Azabicyclo [3.2.2 jnon-3-y l)carbonylmcthyl- 
2,3-dihydro-9-ethyl-5-(2-fluorophenyl)-2-oxo-lH-1.4- 
benzodiazepin-3-yl]-N'-(3- m ethylphenyl) U rea was prepared in a 
similar manner to that of Example 59. 



mp : 1 62. 8-168. 1°C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 4 ,ff) : 1.23 (3H, t, J = 7.4Hz), 1.3-2.2 (10H, 
br), 2.78 (2H, q, J=7.4Hz), 2.9-3.5 (2H, m), 3.7-4.0 (2H, m), 4.03 
(1H, d, J=16.2Hz), 5.19 (1H, d, J=16.2Hz), 5.31 (1H, d, J = 8.5Hz), 
6.73(1H, d, J = 6.7Hz), 6.9-7.8 (11H, m), 8.94 (1H, br, s) 
Mass (APCI) : 596 (M* + 1) 
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Examp| r 1012} 

N-[(3RS)-l-(3-AzabicycJo[3.2.2]non-3-yI)carbonylmethyJ- 
2,3-d I hydro-9.e t hy]-5-(2-fJuorophe„y, ) . 2 . oxo . 1H . 14 . 

« -Pin-3- yl] . N , [3 . (letrazoI . 5 . yl)phenyi]urea 
"> ^ similar manner to that of Example 51. 

mp •• 226. 4-231. 6°C 
Mass(APCI) : 650 (M* + 1) 
J R (Nujol, cm-) : 1680 163Q 

'H-NM R(D MSO-d., d):] . 24(3H , ,, J „ 7 4Hz) I 3 2 

I-7.4H., ,,, 4 (2H , ra) , , 6 ., 0 (2Ht 4 04 • 

OH. J*16.4Hz), 5. 2I (I „. *.i-...4H„. ,.,«„„.„.,., 

£x;imp| r ln ( |j 



20 



Nr -f(3RS)-l-(3-azabicycIo|3 2 21non ? n L 

y ^Jnon-3-y])carbonylmethyl- 

2,3-d i hydro-5-(2-nuorophe n y I )- 9 . isopropyJ . 2 . oxo . 1H _ i4 _ 
b en Z od i a Z ep ln .3-y 1] . N , [3 . (tetrazo , 5 . y])phcnyi]urea 
'nas.m.lar manner to that of Example 51 . 



25 



m P : 212.2-222.1 °C 
'R (Nujol, cm"') ; 1650 
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a. 



l »-NMR,DM S 0.d., i):1 , 2(! „, J , WjH!) , 41(3H d 

5-34 (1H, d, J=8.2Hz), ..,.,.,„„,.,. 7.1-7.8 (1 1H, m), (1H 
b '. s), 9.31 (1H, br, s) 



5 Mass (APCI) : 664 (M* + 1) 

Example 



N- f( 3RS)- 3 - ( 3. Azabicyc]of3 . 22]non . 3 _ vi)carbony]methv] 

2 ' 3 - dl *y-'-5-(2.f.-roph. By ,).9.„op repy ,.2.o,o.lH.l 4- 
ben 2 o dia2 e pin .3. y]] . N , (3 . methyJphenyI)urea was ^ ^ 

similar manner lo that of ExampJe 59. 



15 



20 



mp : 183. 3-186. 8°C 
IR (Nujol. cm 1 ) : 1655 

'"-""MBMSO-d..*, :,.„„„.„ J = fi 5Hz) ] 40(iH d 

J -^)..-, (1 „H, m , 2 . 8 ,. 4( 3H. m) ,3. 6 . 4 . 0(3H , m) >5 30 ' 
<>»• '.1-14.9 H 2 ,,5.3 1( lH,d, J=8 6 „ 2) , 6 . 74(1H d 
«-9-7.8(llH, m), 8.92 (IH.br, s) 
Mass (APCI) : 610 (M - t ]) 



N-[(3RS).l-(2.Ac e ,ox yE ,hyl).5.cyc l ohcxv 1 .2,3.d/h y < lr „.9. 
-"TM-.».lH.l;«. k .. l0<1 ,.„ pI< .,. y|J . N , (3 . (le , ra20 ,. 5 . 
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PCT/J^|34I83 



yl )ph«n yl]urea was , simj|ar ^ 



ra P •• 165. 2-168. 4°C 

IR (Nujol, cm ') : 1745, 166Q 

'H-NMH ( DMSO- <l ., ff):] . 0 . 2 . 0(10Ht m) , ^ 
PH, S ,,3.O0 (1H , m) ,3.3. 3 . 6(1H , m) , 3 , 7 . 3 9(2H m) 4 4 4 6 <iH 
-M.O.OH.d.1...,,,,,. 7.3-7.7 ,7H.. ) ,,. 16(1H . br ., )i „ 7(1H> 

Mass (APCI) ; 545 (M* + 1} 
Exnmplf ->] ->_ 



N -|< 3RS )- 5 -Cyclol, e xy|.2.3-dih y d,„- 1 . (2 . hydr<)xyelllyl) . 9 
» ntelhyl-2.oxo-lH-l,4-benzodiazcpin. 3 -y]J -N'-[3-(t e irazoJ-5- 

rOph..,.,.,,. was prtpared . sjmjlar io ^ 



10 



mp : 223. 5-224. 2°C 
:0 J R (Nujol, cm" 1 ) : 1640 

,H -^R(DMSO-d t . ff): 0.9-2.0 (IOH.,0,. 2.34 (3 „. a) 2 9 . 

3 - 6(4H -)-^^H, m))5 , 2nH ,u=, 2 H Z) ,,3, 7(7H ; m) 

8 ^(lH,s),9.29 ( lH.br,s) 

Mass (APCI) : 503 (M~ + 1) 
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Examplf 



10 



15 



Potassium salt of N-f(3RS)-l-(3-azabicyc]o[3.2.2Jnon-3- 

yl)carbon y l met h y l-2.3-dihyd r o-5-(2-Huorophen y l)-9- m e,h y I-2-oxo- 
5 1H - 1 ' 4 -benzodiazepin-3- y l ] .N-. [3 . (] . su]foethyl)pheny]]urcawas 

prepared in a similar manner to that of Example 22(3). 

mp : 247. 2-255. 6°C 

IR (Nujol, cm' 1 ) : 1650, 1615 

'H-NMR (DMSO-d,,,!) : 1.2-2.2 (10H, m), 1.43 (3H, d, 
J-7.1HZ), 2.44 (3H, s), 2.9-3.4 (2H, m), 3.58 (1H, d, J = 6.6Hz) 
3-6-4.0 (2H, br, m), 4.11 (1H, d, J-16.2H*). 5.14 (1H, d, J=16.2Hz), 
5.32 (1H, d, J = 8.6Hz), 6.8-7.0 (1H, br), 7.0-7.2 (2H, m). 7.2-7.8 
(10H, m), 8.99 (1H, m) 

Mass (FAB) : 714 (M + + 1) 

Example 2242J 



N-[(3RS)-l-(3-Azabi ty clo f 3.2.2]non-3- y l)carbon y l me ,h y l- 
»° 2 ' 3 - dih ydro-5-(2-flu O rophen y l)-9-mc.hvl-2- 0 x 0 -lH-l,4- 

benzodia Z epin-3- y l J -N--(3-h y drox y me,hvlphen y ,)ureaw a s prepared 
in a similar manner to that of Example 22(3). 

mp : 188. 2-202. 2°C 

IR (Nujol, cm 1 ) : 3320, 1640 
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20 



'H-NMR (DMSO-d^) : 1.2-2.0 (10H, m), 2.26 (3H, .), 2.7- 
3-2 (2H, m), 3.7-3.9 (2H, m), 4.04 (1H, d, J-17.8Hz), 4.25 (1H, d, 
J=5.7Hz), 4.8-5.1 (3H, m), 5.14 (1H, d, J = 8.5Hz), 6.6-6.8 (1H, m ), 
6-8-6.9 (1H, m), 6.9-7.6 (10H, m), 8.82 (1H, br, s) 
5 Mass (APCI) : 598 (M* + 1) 

F. x a m p I r 22Pj 

A mixture of (3RS)-l-f(3-azabicyclo[3.2.2]non-3- 
"> >")"rbon y lmeth y l J -2 ) 3-dih y dro-5-(2-fluorophenyl)-3-(imidazol-l- 
yl)carbon y lami„o-9-methyl-lH-l,4-bcnzodia Z epin-2-one (250mg), 3- 
aminophenol (55mg) and triethylamine (93mg) in N,N- 
dimc.hylformamide (1ml) was stirred a, 100 °C for 1 hour. After 
the reaction mixture was allowed to cool to room temperature, ethyl 
15 acetate and IN aqueous hydrochloric acid were added thereto. The 
separated organic layer was washed with IN aqueous hydrochloric 
acid, water, saturated aqueous sodium bicarbonate and brine 
successively, and then dried over magnesium sulfate. The solvent 
-as evaporated in vacuo to give a colorless paste, which was washed 
with diisopropyl ether and collected by filtration to afford N- 

[(3RS)-l-(3- aZ abicyclof3.2.2)non-3-yl)carbonylmethyl-2.3-dihydro- 
9-methyl-5-(2-fluoro P henyl)-2-oxo-lH-l,4-be n2 odia Z e P in-3-y|)- N '- 
(3-hydroxyphenyDurea (184.0mg, 68.5% yield) as a crystalline. 



25 



mp : 192. 8-203. 9°C 
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IR < Nu j ol > c n l ) : 3300, 1650 

'H-NMR (DMSO-d 6 ,d) • ] 3 . 2 ? nnu , 
34f2H } ' 2 - 2 ^ 10 "^)- 2.44 (3H, S)) 2.8- 

(2H, m), 3.7-4.0 (2H, m), 4.12 (1H, d, 16.2Hz), 5.13 (1H d 
J = 16.2Hz), 5.30 (1H, d, J=8.5Hz), 6.2-6.4 (1H, m), 6 -7-7.7 (lOff m ) 
9.24 (1H, m) (10H ' m )« 

Mass (APCI) : 584 (M* + 1) 



Ex,lmp| f 7->f|) 



15 m P •• 206. 2-212. 2°C 

IR (Nujol, cm ') : 1680, 1640 

'H-NMR (DMSO-d e , (5 ) 1.0-2.2 (10H, m), 2.40 (3H s) 2 8 

• 4 ^^— ( 2 H, m);4 . 02(1H( , J=1 ; o2 ; ' - 

J = 16 ^Hz),5.46 ( lH,d ) H. 1Hz) 7 0-7 8 r8H , 
20 J = 8 . 1Hz) >' 7 0 7 8 (8H, m), 9.20 (1H, d , 

Mass (FAB) : 580 (M* + ]) 
£xamp| r 2i42j 



25 



K-f(3RS)-l-( 3 -Azabicvclon 7 71 

'cyclo[3.2.2]non-3- y l )car bon y l m ethyJ-5. 



240 



WO 98/15535 

PCT«Bb3483 



C ^ 0 "«yi-2.3-dihydro.9-«e.hyl.2.oxo.lH.l,4.benzodi.«pi„.3. yI ,. 
N'-[3-(.etrazol-5- y ,)p henyl]urea was prcpafcd a ^.^ ^ 

that of Example 51. 

5 mp : 186. 2-197. 6°C 

IR (Nujol, cm' 1 ) : 1650 

'H-NMR (DMSO-d 6 ,tf) : 0.9-2.2 (20H, m)( 2.38 (4H, m)) 
2-8-4.0 (4H, m)) 4.04 (IH, d, J = 16.0Hz), 4.98 (1H. d, J = 16.0Hz) 
5-02 (IH, d. J-8.2HZ), 6.94 (1 H , d, J = 9.1Hz), 7.3-7.8 (5H, m ), 8 \. 
10 8.3 (2H, m), 9.25 (IH, br, s) 

Mass (FAB) : 624 (M* + 1) 

Example 2JX3-) 



15 



N-[(3RS)-l- ( 3-a Z abic y clo f 3.2.2]non-3-yI)carbonyl m ethyl-5- 

cyclohcx yJ -9- m e t hv.. 2 -oxo-2,3-d ihy dro-lH-l > 4-be„zodiazcp i „.3- yI] - 
N'-(3- me ,h y lphen y l)urea was ob.ained in a simi.ar m anncr ,o ,ha, of 
Example 59. 



20 



mp : 212-214°C 

'R (Nujol, cm") : 3390, 3275, 1705, 1688, 1634 
'H-NMR (DMSO-d..*): 1.05-2., (20H, m), 2.22 (3H, s), 2.37 
(3H, s), 2.90 (IH, m), 3.05-3.35 (2H, m), 3.65-3.87 (2H, m) , 4.49 
(2H, d, d, J = 16.2H 2 , J = 187Hz), 5.08 (IH, d, J = 8.4Hz), 6.69-7.57 
25 (8H, m), 8.85 (IH, s) 
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APCNMS(e/ 2 ) ; 570 (M* + 1) 
Example 

N-f(3RS)-5- Cy c,o hexyl . 9 . me , hy ,. 2 3 . diMro ^ ^ 

r;r e ;r y,, " 2 "" o " iH " M " be " zodia2epi "- 3 - y,) - N '-' 3 -'-"-- 



10 m P : 165. 0-176. 6"C 

[ R (Nujol, cm ') : 1660) ]635 

'~~„, S):10 ,, (1OH mK 2 3 3h 

(1H ' m) ' 8 °- 8 - 2 C2H. m) , 9.22 (1H. br.s) 
M ^ S (FAB) : 591 (M* + 1) 

Exam p | r ZlHl 



20 



(3RS)-5-Cyclohexyl- 2) 3-dih y dro-3-(indoI-2- 

"tinyj i-(2-methyIphenacyl)-lH-l 4 

„ as prepared in . simiiar manner ; o ( 

^reparation 59-5. 



25 mp : 126. 7-145. 2°C 
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IR (Nujol, cm ') : 1640 

l H-NMR (DMSO-d A , S ) : 1.0-2.3 (10H, m), 2.32 (3H, s), 2.43 
(3H, s), 3.05 (1H, m). 4.58 (1H, d, J = 17.4Hz), 5.37 (IH, d, 
J = 17.3Hz), 5.52 (IH, d, j = 8.1Hz), 7.0-8.1 (12H, m), 9.2-9.3 (IH, m) 
5 Mass (APCI) : 547 (M* + 1) 

Example 7S.-| 

A mixture of N-[ (3 RS)- 1 -(3-azabicyclo [3.2. 2]non-3-yl)- 

10 "rbony]me,hyJ-5-acetoxymcthyl-9- m ethyl-2,3-dihydro-2-oxo-lH- 
l,4-ben 2 odiazepin-3-yI]-N'-(3-methylphcnyl)urca (208 mg ) and 15% 
aqueous solution of sodium thiomethoxide in N,N-dirnethylfo rmamide 
was stirred at room temperature for 8 hours. Ethyl acetate and 
water were added to the reaction mixture. The separated organic 

15 layer was washed with water and brine, and then dried over 

magnesium sulfate. The solvent was evaporated in vacuo to afford a 
paste (214mg), which was washed w,th diisopropy] ether and 
collected by filtration to give N-[(3RS)-1 -(3-azabicyclo[3.2.2Jnon- 

3-yl)carbonylmethyl-5-hydroxymethyl-9-me.hyl-2,3-dihydro-2-oxo- 
20 lH-l,4-benzodiaze P in-3-yl]-N'-(3-mcthy P henyl)urea (127mg, 
66.0%yield) as a crystalline powder. 

mp : 151. 7-153. 2°C 
IR (Nujol, cm 1 ) : 1640 
25 'H-NMR (DMSO-d 6J c5) : 1.3-2.2 (10H, m), 2.22 (3H, s), 2.48 
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(3H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.01 (1H, d, J=16.3Hz), 
4.5-4.6 (2H, m), 5.11 (1H, d, J=16.3Hz), 5.23 (1H, d, J = 8.5Hz), 6.72 
(1H, d, J = 6.5Hz), 7.0-7.2 (3H, m), 7.2-7.7 (4H, m), 8.90 (1H, br, s) 
Mass (APCI) : 518 (M* + 1) 

5 

Example 7S.9 

To a mixture of N-f(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl-5-hydroxym e thyl-9-methyl-2-oxo-2,3-dihydro-lH- 
10 l,4-benzodiazepin-3-ylJ-N'-(3-mcthylphenyl)urea (147mg) and 
diisopropylethylamine (55.1mg) in methylene chloride (2ml) was 
added dropwise a solution of met hanesulfonyl chloride (48.7mg) in 
methylene chloride (1ml) under stirring and cooling at 0-5°C in an 
ice-bath. The mixture was stirred for 1.5 hours under the same 
15 conditions. The reaction mixture was evaporated in vacuo to afford 
a residue, which was dissolved in tetrahydrofuran (2ml) and cooled in 
an ice-bath. To the solution prepared above was added 15% 
aqueous solution of sodium methylmercaptidc (0.5g). The mixture 
was stirred under cooling for 0.5 hour and at ambient temperature for 
20 2 hours. The reaction mixture was evaporated in vacuo to afford a 
residue, which was dissolved in ethyl acetate and washed with water 
twice. The separated organic layer was dried over magnesium 
sulfate and evaporated in vacuo to afford an amorphous mass, which 
was subjected to preparative thin-layer chromatography on silica gel 
25 developing with a mixture of chloroform and methanol (10:1) to give 
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N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-y])carbonylmcthyl-5- 
methylthiomethyl-9-methyl-2-oxo-2,3-dihydro-lH-l,4- 
bcnzodiazepin-3-yl]-N'-(3-methyphenyl)urea as an amorphous mass. 
This was iriturated in diisopropy] ether and collected by filtration to 
•5 give a crystalline powder (71.9mg, 41.7% yield)-. 



mp : 172-175. 5°C(dec.) 

'H-NMR (CDC1,.<J) : 1.45-2.1 (10H, m), 2.20 (3H, s), 2.29 
(3H, s), 2.38 (3H. s), 3.25-3.55 (4H, m), 3.7-3.95 (3H, m), 5.03 (IH, 
d. J=15.8Hz), 5.54 (IH, d, J = 8.2Hz), 6.7-7.8 (9H, m) 

APCI-MS(m/z) : 548 (M*+l)' 



10 



Examplf ■>(, 



15 



N-[(S)-l-(3-azabicyclof3.2.2]non-3-yl)carbonylmethyl-2,3- 

dihydro-5-(2-fluoro P h C nyl)-9-me.hyl-2-oxo-lH-l,4-benzodiazepin-3- 
yn-N'-[3-(tetrazol-5-yl)phenyl]urca was prepared in a similar manner 
to that of Example 51. 



20 



mp : 210. 3-213. 4°C 

10 4 

[a] D = + 6.6 5 (C=0.50, EtOH) 
IR (Nujol, cm' 1 ) : 1650 

'H-NMR (DMSO-d„<y) : 1.4-2.2 (10H, m), 2.45 (3H, s), 2.9- 
3.4 (2H, m), 3.4-4.0 (2H, m), 4.14 (IH. d, J=16.2Hz), 5.14 (1 H) d. 
25 J-10.2Hz), 5.35 (IH, d, J = 8.3Hz), 6.8-7.8 (12H, m), 8.21 (IH, br, s), 
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9-31 (1H, br, s) 

Mass (APCI) : 636 (M* + 1) 

Example 77 

N-[(R)-l-(3-a Z abicyclo[3.2.2]non-3-y])carbonyl me .hyI-2,3- 

dihydro-5-(2-fl U oropheny])-9- m ethyI-2-oxo-lH-l ) 4-b e n Z odiazepin-3- 
yIJ-N-- [ 3-(tetra Z ol-5-y l )pheny]]urea was prepared in a similar manner 
to that of Example 51 . 



mp : 209. 9-215. 2°C 

f a] D =-10.96 ° (C = 0.52, EtOH) 

IR (Nujol, cm 1 ) : 1650, 1620 

'H-NMR (DMSO-d 6 ,S) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.8- 
15 4.0 (4H, m), 4.14 (1H, d, 16.3Hz), 5.14 (1H, d, 16.3Hz), 5.35 (1H, d, 
8.3Hz), 7.03 (1H, d, 7.5Hz), 7.2-7.8 (11H, m), 8.21 (1H, br, s)t 9.32 
(1H, br, s) 

Mass (APCI) : 636 (.VT + 1) 



20 Example ?ft 



N-[(3RS)-2,3-dihydro-5-(2-f)uorophenyl)-9-mcthyl-l- 
(pyridi n -2-yl)methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- N ". [3 . 
(te t ra Z ol-5-yl)p h enyl]urea was prepared in a similar manner to that of 
25 Example 51 . 
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10 



mp : 173. 9-182. 0°C 
IR (Nujol. cm 1 ) : 1640 

'H-NMR (DMSO-d 6 ,(5) : 4.59 (1H, d, J=15.3Hz), 5.35 (1H, 
d. J=8,3Hz), 5.49 (1H, d, J = 15.3Hz), 6.9-7.8 (13H, m) , 7.95 (1H, 
br, s). 8.0-8.3 (2H, m), 9.33 (1H, br, s) 

Mass (FAB) : 562 (M* + 1) 

Exnmpl. -7Q 

N-[(3RS)-l-(3-Azabic y clo[3.2.2]„on-3-y|)carbon y l m ethyl-9- 

chIo r o-2,3-dih y d r o-5-( 2 -f, U o r ophen y l)-2-oxo-lH-l ) 4-b C nzodiazcpi n - 
3-Yl] -N'-[3-(,etrazol-5- y l)phenvi]urea was prepared in a similar 
manner to thai of Example 51. 



15 



mp : 172. 0-180. 5°C 

IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,d) : ,.4-2.2 (10H, m), 2.9-3.1 (1H, m), 
3-1-3.5 (1H, m) , 3.6-4.0 (2H, m), 4.41 (l H , d, J = 16.4Hz), 5.22 (,H d 
» J-16.8HZ), 5.38 (1H. d. J-8.3H,,. 6.93 (1H. d. J-9.2H,). 7.2-8.3 
(11H, m), 9.30 (1H, br, s) 

Mass (APC1) : 657 (M* + 1) 



25 
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N-[(3RS)-2,3-Dihydro-5-(2-f]uorophenyl)-9-methyl-l-tert- 
butylcarbonylmethyI-2-oxo-lH-l,4-benzodiazepin-3-yIj -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 51. 

5 

mp : 160. 4-180. 7°C(dec.) 

IR (Nujol, cm 1 ) : 1720, 1650 

'H-NMR (DMSO-d 6 ,tf) : 1.09 (9H, s), 2.43 (3H, s), 4.19 (1H, 
d, J = 17.3Hz), 5.24 (1H, d, J = 17.4Hz), 5.32 (1H, d, J=8.4Hz), 7.07 
10 (1H, d, J = 7.2Hz), 7.2-7.8 (11H, m), 8.19 (1H, br, s), 9.27 (1H, br, s) 
Mass (FAB) : 569 (M* + 1) 

Example 3JXL) 



15 Potassium sail of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 

yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-S-ylJ-N'-p-d-sulfoethyDphenynurea was prepared in 
a similar manner to that of Example 22(3). 



20 



mp : 246.9-249. 1°C 
IR (Nujol, cm ') : 1670, 1660 

'H-NMR (DMSO-d 6 ,d) : 1.3-2.2 (10H, m), 1.41 (1H, d, 
J=7.1Hz), 2.37 (3H, s), 2.44 (3H, s), 3.0-3.4 (2H, m), 3.5-3.9 (3H, m), 
3.96 (1H, d, J=16.5Hz), 5.12 (1H, d, J = 16.5Hz), 5.0-5.2 (1H, m), 
25 6.8-6.9 (1H, m), 6.9-7.6 (7H. m), 8.9-9.0 (1H, m) 
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Mass (FAB) : 634 (M* + 1) 
Example ^(O) 



5 



N-f(3RS)-l.(3-Azabicyclo[3.2.2jnon-3-yl)carbonyl m ethyl- 

5 > 9-di m cthyJ-2 1 3-dihydro-2-oxo-lH-l,4-benzodia 2 epin-3-y] ] -N'-(2- 
methyl P yridi„-6-yl)urea was prepared in a s.milar manner to that of 
Example 22(3). 



D mp : 150. 8-152. 1°C 

IR (Nujol, cm 1 ) : 1670 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
(3H, s), 2.42 (3H, s), 3.0-3.5 (2H, br), 3.5-3.9 (2H, m)( 3.96 (1H, d, 
J = 16.3Hz), 5.0-5.2 (2H, m), 6.7-7.7 (6H, m), 9.43 (1H, br, s) 

Mass (APCI) : 503 (M* + 1) 



N-[(3RS)- 1 -(3-Azabicyclo[3.2.2]non-3-y!)carbonylme,hyl- 
5,9-di m ethyl-2 > 3-dihydro-2-oxo-lH-l ; 4-benzodiaze P in-3-yl ] -N'-(4- 
methylpyridin-2-yDurca was prepared in a similar manner ,o ,ha, of 
Example 22(3). 



mp : 152. 0-154. 1°C 

IR (Nujol, cm' 1 ) : 1680, 1660 
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'H-NMR (DMSO-d 6 ,d> ) : 1.3-2.2 (10H, m), 2.24 (3H, s), ; 
(3H, s), 2.44 (3H, s), 2.44 (3H, .), 2.9-3.4 (2H, br), 3.5-3.9 (2H, 
3.95 (1H, d, J=16.4Hz), 5.09 (1H, d, J = 16.4Hz), 5.18 (1H, d, 
J-7.1HZ), 6.8 (1H. br), 7.0-7.6 (5H, m ), 8.0-8.2 (1H, m), 9.39 (] 
5 br, s) 

Mass (APCI) : 503 (NT + 1) 



Example ^1(1) 



!0 A mixture of (3RS)-l-(3-azabicyclof3.2.2]non-3- 

yl)carbo„ y l m e t hyl-5,9-dimethy]-3-(imidazoJ-l- y l)carbon y lamino-2,3- 
dihydro-lH-l,4.benzodiazepin-2-one (300mg), N,N-dimethyM,3- 
Phenylenediaminc dihydrochloride (149mg) and triethylamine (2ml) j„ 
N,N-di me thylformamide (6ml) was stirred at 100°C for 2 hours. 
15 After allowing to cool to room temperature, ethyl acetate and water 
were added to the reaction mixture under stirring. The separated 
organic layer was washed with water and brine, and then dried over 
sodium sulfate. The solvent was evaporated in vacuo to afford an 
amorphous powder, which was washed with diisopropyl ether and 
20 collected by filtration to give a pale gray powder (320mg). To the 
powder dissolved in 1,4-dioxane was added 4N-hydrogen chloride in 
1,4-dioxane (0.5ml) a. ambient temperature under stirring. The 
resultant mixture was evaporated in vacuo to dryness to afford a 
residue, which was washed with diisopropyl ether and collected by 
25 filtration to give N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
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yOcarbonylmethyl-S^-dimethyl^.S-dihydro-Z-oxo-lH-l^- 

be »«'"""P«-3-yIJ.N'.[3.(N I N.dimelhyUniino)pheayl]ure. 
hydrochloride (280mg, 67.1% yield). 

5 mp : 190. 9-193. 1°C 

IR (Nujol, cm 1 ) : 1690, 1630 

'H-NMR (DMSO-d^) : 1.3-2.2 (10H, m ), 2.43 (3H, ,). 2.73 
OH, s), 2.86 (3H, .). 2.7-3.4 (2H, m ), 3.6-4.0 (2H, m), 4.06 (1H, d 
J-16.4H.), 5.23 (1H, d, J-16.4Hz). 5.61 (1H. d, J = 6.2Hz), 6.7-7.0 ' 
10 (1H, m), 7.2-8.0 (7H, m), 10.04(1H, br, s) 
Mass (APCI) : 531 (tree 0 M* + 1) 

Examp] f 7 2 

N- [ (3RS)-l-(3-azabicyclo[3.2.2jnon-3-yl)carbonylm e thyl- 

2,3-dihydro-5,9-di m e«h y l-lH-1.4-benzodiazepin-2- 0 ne-4-oxide-3- 
y'J-N'-(3- me ,hylepheny.)urca (45.3 mg) was treated with acetic 
anhydride (1 . 8m ,) at 50»C lor 5 hours. After the reaction was 
completed, acetic anhydride was removed under reduced pressure. 
The residue was subjected to preparative thin layer chromatography 
on silica gel (60F 254 , 0.5mm, 20 X 20cm; Merck) deve.oped with a 
mixture of 

CHCl .„ AcOEt and MeOH (14:1:0.4) to give N-[(3RS)-1 -(3- 
azabicyclof3.2.2]non-3- y ,)-carbon y .mcth y l- 2) 3-dihydro-5- 
25 ace '^y-cthyl-9-m e «hy.-2-oxo-lH-l ) 4-benzodiaze pi n-3-y. ] -N'-(3- 



20 
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10 



methy]phenyl)urea as an amorphous mass (59.9mg), which was 
powdered by triturated in diisopropy, ether and collected by fixation 
(26.5mg; 59.3%). 

mp : 133-134. 5'C 

'H-NMR(CDC Ut d) : 1.50-2.17 (10H, m), 2.10 (3H, s). 2.29 
(3H, s), 2.38 (3H, s), 3.28-3.74 (4H, m ), 4.62 (2H, d, d, J = l 5 .6Hz 
J=319.0Hz), 5.17 (2H, d, d, J = 9.45Hz, J=15.7Hz), 5.59 (1 H , d, 
J = 7.82Hz). 6.76-7.56 (9H, m) 

APCI-MS (m/z) : 560.3 (1VP + 1) 

Examp| r 11 



To a solution of (3RS)-3-a m ino- 1 -[(3-azabicyclo f 3.2.2 jnon- 
15 3 -yO-carbony, mcthyIJ _ 5 . me ^ 

lH-l,4-benzodiazepin-2-one (285mg) in te.rahydrofuran (4ml) was 
added dropwisc 3-to,y. isocyana.e (,00m B , under stirring a, room 
temperature. The mixture was stirred a, room temperature for 2 
hours. Removal of the solvent in vacuo afforded a residue, which 
20 was triturated in diisopropy, ether and collected by fi, tration to give , 
white powder. To a solution of the powder in ethyl acetate was 
added 4N-hydrogen chloride in ethy, acetate (0.25m.) under cooling. 
The mixture was evaporated in vacuo to dryness. The residue was 
washed with diisopropy, ether and collected by fi,, ration to , ffo , d 
25 N -f( 3RS ^-(3-azabicyc,oI3.2.2 J n 0 n-3-y,)carbony,me,hyl-5-me,hy,- 
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9 - (N ' N -»-^.a m i„ 0) . 2 ,3. dihydro . 2 , oxo . 1H . M . bcnz()di . a2ci)iii3 
ylJ-N-.(3-me.h yl p henyl)urca hydrochloride (250mg 6 , 5%) aj a 
crystalline powder. 

5 mp : 216. 5-218. 7°C 

IR ( Nu JoJ, cm 1 ) : 1680, 1630 

•H. N M R(DM SO. d .,, ):1 ,,, (10Hra) 2 24 (3Hs)28o 
(6H, br, s), 3.0-3.2 (1H, m), 3.2-3.4 (1H, m), 3.5-3.9 (2H. br , m) 

br, s) v 
Mass (FAB) : 531 (hydrochloride free M* + 1) 

Exnmp| f 1^ 



15 



N-[(3RS ) - 2l 3-Dih y dro.5-(2-n U or 0phenyI) . 9 . methvM . (ert 
^-x y ca rh on y l m e t h y ,. 2 -o X o-lH-M- bcnzodia2epin . 3 . y]J '. NW3 _ 

( ' etrazoI - 5 -yl)phen y l)urea was prepared in a ■ -, 

prepared m a s.mHar manner io that of 

Example 51. 



20 



mp : 151. 4-174. 2°C(dec.) 

IR (Nujol, cm 1 ) : 1745, 1650 

'H-NMR (DMSO . d „ tf):1 . 25(9H s) 216(3h ^ 
( ,0H .'»).«-l-8.3(2H.m).9.32(lH,br. ! ) 
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Mass (APCI) : 585 (M* + 1) 
Exampl r 



5 



(2-fluorophcnyl)-9-methyl-2-oxo*lH-l,4-benzodiazepiii-3-y|] -N' 

f ;^'- 1 -»»y. lur e a w Jspreparedinasim „ irmannerioibai 

oi Example 51. 



10 m P : 195. 0-218. 4°C(dec.) 

IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMS0-<J 6 , (J ) : 1.5-2.2 (15H, m), 2.42 (3H, br, s) 
12(1H ' d '— ),,23 ( lH, d)J=17 . 5H2)i5 , 1(1H>d " 

8 - 3HZ) ' 6 - 9 - 7 - 8(11H -)-^(lH,m), 9 . 28(1Hibr , s) 
15 Mass (FAB) : 647 (M* + 1) 

Example 3* 

N-f(3RS)-2 ) 3-D ihydro . 1 , 5 . 9 . trimcthvl . 2 . oxo _ iHi4 _ 
20 b ~-— U-N'-(3- mcthylphenyl)urea was prfipared ^ a 
wmilar manner to that of Example 59. 

m P •■ 204.2-206. 6°C 

IR (Nujol, cm-) : 1685, 1645, 1610 

• H .N MR(DMSO . d „ ff):2 , 2(3Hs)23j(3Hs) 2 42 (3 ^ 
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s), 3.10 (3H, s), 5.03 (1H, dd, J=1.4Hz, J = 8.5Hz), 6.72 (1H, d, 
J = 6.4Hz), 7.0-7.7 (7H, m), 8.93 (1H, br, s) 
Mass (APCI) : 351 (M* + 1) 

5 Example 11 

N-[(3RS)-2,3-Dihydro-5,9-dimethyl-l-(2-methylphenacyl)-2- 
oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

mp : 128. 4-136. 2°C 
IR (Nujol, era 1 ) : 1650 

'H-NMR (DMSO-d 4 , 6) : 2.22 (3H, s), 2.27 (3H, s), 2.40 (3H, 
s), 2.42 (3H, s), 4.55 (1H, d, J = 17.1Hz), 5.12 (1H, d, J = 8.5Hz), 5.37 
(1H, d, J=17.2Hz), 6,7-6.8 (1H, m), 7.0-7.8 (11H, m), 8.86 (1H, br, 
s) 

Mass (APCI) : 469 (M* + 1) 
Example tft 

N-[(3RS)-l-(Adamantan-l-yI)carbonylmethyl-2,3-dihydro- 
5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 
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mp : 182.2-184. 2°C 

IR (Nujol, cm 1 ) : 1700, 1658, 1638 

'H-NMR (DMSO-d 6 ,tf) : 1.6-2.1 (15H, m), 2.22 (3H, s), 2.34 
(3H, s), 3.96 (1H, d, J=17.5Hz), 5.0-5.1 (1H, m), 5.21 (1H, d, 
5 J = 17.5Hz), 6.72 (1H, d, J = 6.3Hz), 7.1-7.7 (7H, m), 8.84 (1H, br, s) 
Mass (APCI) : 513 (M* + 1) 

Example 3 2 

10 N "[( 3RS )- 1 - c y c 'ohexyIcarbonyImethyl-2,3-dihydro-5,9- 
dimethy]-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urca was prepared in a similar manner to that of 
Example 59. 

15 mp : 179. 2-180. 9°C 

IR (Nujol, cm"') : 1710, 1655, 1638 

'H-NMR (DMSO-d 6 ,tf) : 1.0-1.8 (10H, m), 1.8-2.0 (1H, m), 
2.22 (3H, s), 2.33 (3H, s), 4.06 (1H, d, J = 17.6Hz), 5.02 (1H, d, 
J=17.3Hz), 5.08 (1H, d, J = 7.0Hz), 6.72 (1H, d. J = 6.0Hz), 7.0-7.6 
20 (7H, m), 8.84 (1H, br, s) 

Mass (APCI) : 461 (M* + 1) 

Example 40 

25 N '-[( 3 RS)-2,3-Dihydro-5-(2-lluorophenyl)-9-methyl-l- 
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methylcarbonylmdhyl-2-oxo-lH-l 4 h» 

° 1H ^^"benzodiazepin-S-ylj -N'-[3 

(tetrazol-5-yJ) pheny]]urca w J 1 

prepared ,n a similar manner to that of 

Example 51. 



10 



mp : 173. 5-189. 8°C 

!R (Nujol, cm-) : 1730, 1680, 1650 

'H-NMR (DMSO.d 4 ,d) : 2.03 (3H s ) 2 41 n H , „ 

K ' lAl ( 3 H, s), 4.29 flH 

(1H ,_, 6HZ) , 6 ,., 8(I]H , m) ,, 20(iHm ; 

Mass (APCF) : 527 (M* + i) 
£xamp|r H 



N - f(3RS >- 2 - 3 - D ">y"r ( ,-5. !) .d lm „ hyl . 1 ., cr| . 

16 b "" , ""-"-««.r.-2-.„. lH...4-b.„. di „. p ,„. 3 . y|J . N 3 
-..*.*..,„.„. ... prepared ,.„ . slmi , ar |o tu 

Example 59. 



m P : 179. 6-181. 2°C 

IR (Nujol, cm ') : 1720, 1670, 1645 



25 



»-»,o«o.,,,,., 08(9H , sU22(3M 

;;; ; ---,,o 8(1H , d , J= , 4H2andJ=8 ■ 
■«.o.,,«, un(1E ,„. WIhuW7(7g 



br, s) 

Mass (APCI) : 435 (M* + 1) 
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Example 47 



N-[(3RS)-2,3-Dihydro:5-(2-f]uorophe„ y l)-9- raet hyl-l- ( 3- 
5 nitrophe„ac yI ). 2 . oxo . 1H . 1>4 . benzodiazep . n , 3 y]] ^ 

5-yDphenylJurea was prepared in a similar ma „ner to .hat of Exa mple 



10 



15 



0 

51 



mp : 194. 4-198. 1°C 

IR (Nujol. cm 1 ) ; 1655, 1620 

'H-NMR (DMSO r d 6 ,<5) : 2.50 <3H, s), 4.96 (1H, d, J=17.7H 2 ) 
5 43 (1H, d, J =8 .3Hz), 5.84 (1H, d, J=17.8H 2 ), 7.0-8.5 (15H, m) , 
8-65 (1H, m), 9.33 (1H, m) 

Mass (APCI) : 634 (M* + 1) 

Examp| r 4-t 

N -|( 3RS )-2-3-Dihyd,o-5-(2.nuoropheryl)-9-me,h,l-l-(2. 
nilruphi;nacyl)-2-oxo-lH-l,4-benzodia2epin-3-yl] -N'-[3-(letrazoI- 
5-Tl)p».. yI ].™. „ as p, cpared in . similar manner tQ ||)ai of 



mp : 192. 2-197. 1°C 

IR (Nujol, cm 1 ) : 1650, 1620 

'H-NMR (DMS0.d.. tf ) : 2.45 <3H. .). 4.73 (,H, d, J=j8 .,„ z) , 
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5.3-5.5 (2H, m), 7.0-8.2 (16H, m) 
Example 44 

N-[(3RS)-2 ; 3-Dihydro-l-ethylcarbonylmelhyl-5,9-dimethyl-2- 
oxo-lH-l,4-benzodiazepin-3-y]]-N'-(3-methylphenyl)urea was 
prepared in a similar manner to that of Example 59. 

mp : 125. 1-127. 5'C 

IR (Nujol, cm"') : 1720, 1640 

*H-NMR (DMSO-d 6 ,6) : 0.87 (3H, t, J = 7.2Hz), 2.22 (3H, s), 
2.33 (3H, s), 2.3-2.5 (2H, m), 4.08 (1H, d, J = 17.5Hz), 4.92 (1H, d, 
J = 17.5Hz), 5.10 (1H, dd, J = 1.4Hz and 8.5Hz), 6.7-6.9 (1H, m), 7.0- 
7.7 (7H, m), 8.90 (1H, br, s) 

Mass (APCI) : 407 (M* + 1) 

F.xnmp)^ 4*; 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-isopropyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3- 
yl]-N'-(3-methylphenyl)urea was prepared in a similar manner to that 
of Example 59. 

mp : 189. 9-192. 8°C 

IR (Nujol, cm' 1 ) : 1650, 1610, 1700 
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'H-NMR (DMSO-d 6 ,d) : 1.11 (3H, d, J=7.0Hz), 1.21 (3H, d, 
J = 6.5Hz), 1.4-2.1 (10H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.4 (2H, 
m), 3.6-4.0 (2H, m), 4.04 (1H, d, J = 16.1Hz), 5.00 (1H, d, J = 16.2Hz), 
5.09 (1H, d, J = 8.4Hz), 6.72 (1H, d, J=6.2Hz), 7.0-7.7 (7H, m), 
5 8.85(1H, br, s) 

Mass (APCI) : 530 (M + + 1) 

Example 4* 



10 N -(( 3RS )- 2 .3-Dihydro-5,9-dimethyl-l-methylcarbonylmethyl- 
2-oxo-lH-l,4-benzodiazepin-3-yl]-N > -(3-n,ethylpheny])urea was 
prepared in a similar manner to that of Example 59. 



15 



20 



mp : 126. 1-127. 7°C 

IR (Nujol, cm' 1 ) : 1720, 1650 

'H-NMR (DMSO-d 6 ,f5) : 2.00 (3H, s), 2.22 (3H, s), 2.33 (3H, 
s), 2.47 (3H, s), 4.11 (1H, d, J=17.8Hz), 4.93 (1H, d, J=17.6Hz), 
5.0-5.2 (1H, m), 6.7-6.8 (1H, m), 7.0-7.6 (7H, m), 8.90 (1H, br, s) 

Mass (APCI) : 393 (M* + 1) 

Example 47 



N-[(3RS)-5-Cyclohexyl-l-cycIopropy]carbonylmethyl-2,3- 
dihydro-9-methy]-2-oxo-lH-l,4-benzodiazepin-3-y]] -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
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m P : 227. 1-233. 2°C 

IR ( Nu j«l. cm ') : 1715, 1650 

, "- NMR(DMSO -- tf ) = '-«-t(15H.. ) . 2 .3. ( 3„ .., 28 . 

« <1H.-,. 4.30 (IH. d. ,.„.«»., ,4., 6(1H . d, J=17.5Hz). 5.10 
(>H.d. J = 8 . 2H2) , 7 . 3 . 7 . 7(7H m) 815(]H 9 23 (jH ^ ^ 

iMass (APCI) : 541 (M* + 1) 
10 Examp| r ^ 1 



15 



N -ff 3 RS)-2.3-Dih,dro. 1 . e , h „ Iyc . rbo „ y|lne(llyl . J , din]cih>] 

2-oxo-lH-1.4-benzodjazcpin-3-yl]-N'-(3-nic!hylpht:nyl)urea was 
P"P»ed in a simila r mann.r ,o ,ha, of Example 59 



mp : 229.7.231.CTC 

'* (Nujol, cm ') : 17 55, 1683. 1645. 1615 

'H-NMR (DMSO-d.,{5) : 1.27 (3H, 1, J = 7 .lHz), 2.22 (3H a) 
" 3 < 3 »-).^(3H, 5) ,4.02 (2 „.,, J= , 1Hz) , 4 , 8(IHm)468 
<>M. W , 8 „ !) , 5 ,,, 14(1Hin){72(iMw<ii;)7a77 

(7H, m), 8.87 (1H. br, s) 

Mass (APCI) : 423 (M* + 1) 



25 
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A mixture of N-[(3RS)-2,3-dihydro-l " e t hoxycarbo nymcthy 1-5 
9 - d ""«thy|.2.oxo.lH.l,4-b«„ 2 odia ze pi„.3. y |,. N .. (3 . 
-.hy, phe „ yl)urea (I . 3g) and , N aqQcous s(>diura ^ ^ 

1.2-d meIh „ xyelhaile (15mI) was st . rr5d u room , enperaiure 

• IN....... MrocMoric acid »a S added ,„ , te reaction 

— re. The miarore was „.„„„„„ , o drynejs )o afforj ^ ^ 

- .H,.ea,ed ,. wa.cr and coUeCed by n llralio „ lo give ' 
' ■»« crop of ,be desired prod.c, as . whll . powder ^ 
To ,he „„„,. wcrE added e|hy| aceiau Q jn 

» -ydrocb.oric acid. T„ c separalcd ^ _ ^ ^ 

was eva poraled ,„ vacu0 ,„ affofd ^ ^ ^ ^ ^ 

[(3RS)-2.3-dibyd,o- 1 .ca,b„xyr„e, 1 ,y,- 5 , 9. dim e,hy,.2.„xo-l 4 
—«<'-«p i n.3-y 1) . N , (3 . roc , hylphcnyl)urea (63img ^ ^ 

white crystalline powder. 



»R (Nujol, cm ') : 1690, 1658, 1620 
Anal : C 21 H22N 4 0 4 -0.5H 2 O 

«lc C: 62.52, H: 5.75, N: 13.89 
found C: 62.86, H : 5.58, N : 13.84 
'H-NMR (DMSO-d 4 , rj ) : 2.22 (3H, s), 2.33 (3H. s), 2 41 (3H 
■>. ^ (lH.d. J . 17 .0H„, 4.65 (1H. d. ,-n.OH,,. 5 .10 (1 „ d 
'-'.2H,). 6.72 (1H. d, J = 6.4H Z)> 7.0-7.6 (7H , m ), 8.91 (!„, 
Mass (APCI) : 395 (M* + 1) 
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N-[(3RS)-l-|4-(Pipcridino)pip e ridin-l-yl Jc arbonyl m ethyl- 

5 ' 9 - din >»hy'-2.3-dihydro.2.oxo.lH.1.4-ben«odi.z.pin-3. y l].N-.(3. 
* m ethy, P henyl)urea was spared in a similar manner to that of 
Preparation 59-5. 



10 



15 



mp : 214. 5-217. 3°C 
IR (Nujol, cm 1 ) : 1660 

"H-NMR (DMSO.d., tf , : ,.„.,., (10H , m) , 2 . 22 (3H , s) 2 35 
PH. .,, 2 .43 (3H, „. 3. 3 . 2 . 6 (6H , 2 . 8 . 3 ., m) 0 ^ 

"», 4.1-4.3 „H, „>. 4.9-5. 2 (2H , m) . ,. 71 (1H , d> , = 6 ^ ? ^ ? 
(7H, m), 8.92 (1H, br, s) 

Mass (APCI) : 545 (M* + 1) 

Example 4X. •»(->) 



N-[(3RS). 2 ,3.D i h,d r „-5, »-dta.,b,|. H «... lllylpIp . r „ ta 

yl)carbonylmethyl- 2 . 0 xo-l H-l ,4-bcnzodiazepin-3-yl]-N '-(3- 
» -.h y ,phc„ yI)urea was prepared , s . m . |ar _ o [ha _ ^ 

Preparation 59-5. 

IR (Nujol, cm" 1 ) : 1675, 1640, 1610 

"H-NMR (DMSO-d 6>(5) : 2 . 15 (3H) s), 2.22 (3H, s), 2.35 (3H 
S> ' 2 - 43 (3H ' S)> 3 3 - 3 5 ( 4H ' br >' ^ (1H, d. J-16.4HZ), 5.04 (,„. d, 
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J-16.1HZ), 5.11-5.12 (1H, m), 6.71 (1H, d, J=6.3Hz), 7.0-7.6 (7H, 
m), 8.92 (1H, br, s) 

Mass (APCI) : 477 (M + + 1) 



5 Example ^l^.^(T) 



0 



N-[(3RS)-5,9-Dimethyl-l-[(p y rrolidin-l-yl)carbonylmethyl]- 
2 -^o-lH-l,4-be nzo diazepin-3-yl]-N'-(3-methylpheny])urea was 
prepared in a similar manner to that of Preparation 59-5. 

IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,d>) : 1.6-2.0 (2H, m), 2.22 (3H, s), 2.35 
(3H, s), 2.43 (3H, s), 3.1-3.3 (2H, m), 3.88 (1H, d, J=16.4Hz), 4.86 
(1H, d, J=16.4Hz), 5.10 (1H, d, J=7.2Hz), 6.72 (1H, d, J = 6.3Hz), 
7.0-7.6 (7H, m), 8.92 (1H, s) 

Mass (APCI) : 448 (M* + 1) 



Example 4 R -'»r-1) 



N-[(3RS)-l-(Azacyclooctan-l-yJ)carbonyImethyl-5,9- 

dimethyI-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-y|]-N'-, 
methylphenyl)urea was prepared in a similar manner to that o 
Preparation 59-5. 

IR (Nujol, cm ') : 1650, 1610 
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•H-NMR (DMSO-d..*) : L2-1.8 (10H , ra ), 2.22 (3H, s), 2.36 
(3H, s), 2.44 (3H . .), 2.9-3.3 (2H, m ), 3.3-3.6 (2H, n) , 3.93 (1H d 
J-16.1H,). 4.95 ( 1H, d, J=16.1H 2 ), 5.09 (1 H) d, J=7.1H Z ), 6.71 (,„, 
d, J=6.5H 2 ), 7.0-7.6 (7H, m), 8.86 (1H, br, s) 
5 Ma ss (APCI) : 490 (M* + 1) 

Example 4»-?(^) 



N-U3RS)-l- [( 3RS)-3-(N,N-Die,h y Ia m inocarbo„vl)p iperidin . 
10 1 -y 1 ]-^rbonyi m c l hyl-5 ) 9-di m ethyl-2,3-dihydro-2-oxo-lH-l ) 4- 
benzo di.«pi-3- y l } .N'-(3. m «thylphenyl)urca was prepared in a 
similar manner to that of Preparation 59-5. 



15 



mp : 150. 8-154. 7°C 
IR (Nujol, cm 1 ) : 1655, 1610 

'H-NMR (DMSO-d..*): 0.9-1.3 (8H. -.). 1.4-2.0 (2H. m) 
'■22 (3H, s), 2.35 (3H, s), 2.43 (3H, „, 2.9-3.5 (7H, m)) 3.7-4 3 (3H 

5-0-5.2 (2H. m),6.71 (,„, d. J=6.2H 2 ), 7.0-7.8 (7H, m), 8 90 
(1H, m) 

Mass (APCI) : 561 (NT + i) 
ExHmpl r rt^j 



N-[(3RS)-l-( 4 -Hydroxy-4-phenyl P ip er idin-l- 
25 y l ) c ^onyl m ethyl-5 ) 9-di m ethyi-2,3-dihydro-2-oxo-lH-1 ) 4- 



20 
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benzodiazepin-3- yI] -N'-(3- m ethy]phenyl)urca was prepared in a 
similar manner to that of Preparation 59-5. 

mp : 163. 2-164. 9°C 

IR (Nujol, cm 1 ) : 1665, 1645 

'H-NMR (DMSO-d 6> o) : 1.4-2.0 (4H, m), 2.22 (3H, s). 2.37 
OH, s), 2.45 (3H, s), 2.8-3.0 (1H, m ), 3.2-3.6 (2H, m); 3.6-4.3 (3H 
»). 4-9-5.2 (2H, m) , 6.71 (1H, d, J = 6.5Hz), 7.0-7.6 (12H, m ), 8 . 94 ' 
(1H, m) 

Mass (APCI) : 554 (M* + 1) 
Exampl r 4«-T(7) 



N-[(3RS)-2,3-dihydro-5,9-din iel hy ) -l-( m0 rpholin-l- y l)- 
15 ca ^onylmethyl-2- 0 xo-lH-l,4-benzodia 2e pin-3-y]J-N'-(3- 

-ethylphenyDurea was prepared in a si mi , ar manner to , ha| Qf 
Preparation 59-5. 



10 



20 



mp : 219.0-220. 1°C 

IR (Nujol, cm" 1 ) : 1675, 1640 

'H-NMR (DMSO-d. f tf) : 2.22 (3H, ,), 2.36 (3H, s), 2.43 (3H, 
•). 3-3-3.6 (8H, m ), 3.94 (1H, d, J= 16Hz). 5.04 (1H, d, J=16Hz), 5.10 
OH. d, J = 6 .9Hz), 6.72 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, 8 . 92 (1H> 



s) 

Mass (APCI) : 464 (M* + 1) 
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15 



"■««)-«- Di M„,,, di „ t , lj| ^ 

■M,- 2 .„.. I „,, 4 . ben20diazepin . r «'- j - 

'* (Nujol.cn"). ,675, 1640, 1610 

'H-NJVIR (DMSO-d, 3) ■ -> i <: n „ 

u 6.o; . 2.15 (3H, s) 2 2"> nu \ ^ 

s), 2 43 T3H o a, ( ' S)> 2 - 35 ( 3 »> 

M ass (APCI) : 477 (M * + 1) 
£xnmp[ p 4R_n ( oy 



,H - , - 4 - b «»«odi.zepi„.3. y l,. N .. ( 3. 
20 ™'Mphe„ y])urea wasprepared . . 

IR (Nnjoi, cm ') : 1670, 1625 

^---. s ,,36 PH .,, 2 , 3(3H , s) , 3 .:; 3 ;;;-; : 
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388 (1H, d, J=16.1Hz) 4 97 mm h i 

^ 4 97 (1H > d > J =l^lHz), 5.08 (1H d 

J = 71H ^"<-.— ,,,„,, S(7H . m) ,, 89 (lH ; 

Mass (APCI) : 450 (M* + 1) 

N -f(3RS)-2,3-Dihydro-l-rN-e J hv. :1 • x 

d,mCthy, - 2 - 0 - 1H -M-be„ Z od iaZ epi„.3- yJJ - N , ( 3 
- y]phcnyj)urea ^ a sim)jar ^ o 

w Preparation 59-5. 

IR (Nu j° ] ' c m ') : 1658, 1610 

, H-NMR(DMSO-d 4 , < y ):0 .93(3H , J-7 ,„ , , 
2.32 (3H S ) 2 42 ,3H , " 2 (3H * S >' 

, 910Hbrs) • 4(iH ' m >—(-. m) , 7 .,, 0(1H>m)i 

Mass (APCI) : 422 (M* + 1) 

N -« 3 «)-»-»^..,,,. dta . lliyI . I . (N . leri . b 

c " rtM '"-«-")-2-o„- ,„.,.„. be „,„ dia2epin ., yl) . N / 

me «hyJphenyl )urea was prcparetJ • . 
* Pr.p„. Il0 . 59 ,. 
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mp : 243. 4-244. 4°C 

IR (Nujol, cm 1 ) : 3310, 1645 

'H-NMR (DMSO-d 6 ,tf) : 1.13 (9H, s), 2.22 (3H, s), 2.32 (3H, 
5 s), 2.43 (3H, s), 3.68 (1H, d, J = 15.7Hz), 4.62 (1H, d, J=15.7Hz), 
5.07 (1H, dd, J=1.4Hz and 8.6Hz), 6.72 (1H, d, J = 6.5Hz), 7.0-7.6 
(7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 450 (1VT + 1) 

10 Example 48-3M7) 



N-f(3RS)-l-(Azacycloheptan-l-yl)carbonylmethyl-2,3- 
dihydro-5 ) 9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-y]]-N'-(3- 
methyiphenyl)urea was prepared in a similar manner to that of 
15 Preparation 59-5. 



mp : 203. 6-204. 2°C 

IR (Nujol, era ') : 1670, 1630 

'H-NMR (DMSO-d„,d>) : 1.3-1.9 (8H, m), 2.22 (3H, s), 2.36 
OH, s), 2.44 (3H, s), 3.0-3.2 (1H, m), 3.2-3.4 (1H, m), 3.4-3.7 (2H, 
m), 3.92 (1H, d, J = 16.2Hz), 4.96 (1H, d, J = 16.1Hz), 5.09 (1H, d, 
J = 7.4Hz), 6.71 (1H, d, J = 6.4Hz), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 476 (M + + 1) 



F.x.-impl^ 4 8-3n^) 
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2 3 dih N d ' (3 ; s> "' (4 ' Ami " ocar6o " y,pi>e ' idi -'-^«^ lme „ y ,- 

"•«.M ro .5,, dimelhy ,. 2 . oxo . 1H . Mbenzoiii 

™ethylph C nyi)urea was prepared in , • 
, p P ParCd ' n 3 S,m,,ar ^^ner to that of 

0 Preparation 59-5. 

m P : 196. 8-198. 0°C 
IR (Nujol, cm ') : 1650 

10 / 7 ft x ' L8 (4H > m )- 2-22 (3H, s) 2 36 

10 (3H, S ), 2.43 (3H s) 26 9R,iu 

V n, s;, 2.6-2.8 (1H, m), 2.8-3 f (2H m \ i -, , 
v , m), 3.7-4 ? / -2 o 

m), 4.9-5 2 / ? ij % ^ * 3H > 

(H - ra, ' 6 ' 7 - 6 ' 9(1H ' b " s >—(-. ra ). 8 .,3 (1 „. br , 

(APCI) : 505 (M* + 1) 

N '-((3RS)-2,3-D.hydro-l-r4./2 h„H 

y']carbony| m e,hyJ-5,9-di m ethyl-2-oxo-lH 1 * k 

- (3 - meth yJphcnyl )urca was rcd 1 

» Preparation 59-5. ^ '° th « ° f 

m P •• 221. 7-224. 2°C 

IR (Nu J ol > c ™ -) : 1660, 1635 
'H-NMR (DMSO-d 6 ,d ):2 . 22( 3 H s ) 2 35 
2. --2.6 (8H, m), 3.3-3.6 (4H, m), 3.91 (]H, d, J = 16.4Hz), 4.3-4.5 
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<"H. m) ,,0. 5 , (2 H, m) , 6 . 73(1H , ra) , 7 0 . 7 6 (7Hm)892(]Hbr 
Mass (APCI) : 507 (M* + 1) 
5 ^ml^MLJXlSX 



N -f(3RS)-2,3-Dihydro-l-(N,N- 
diiSOb -^ino)c arbonylmethyl . 5j9 . diraethy] 2 ^ ^ 

,0 simi , < J -»«"i»IP»«»yl).r.. .a, p, eparcd „ , 

S,n " ,ar ""°"" of Prcpara.ion 59-5. 

m P : 226. 9-228. 1°C 
IR (Nujol, cm ') : ]680 166Q 
'H-NMR (D MSO- d6(tf):0 . 7 . 0 . 8(6Hm) 
16 "2 (3H.„, 2.36 (3H . „. 2.43 (3 „ S ) 2 9 3 2 / 

".'-6.3H,,. 7.0-7.6 (7H, n.>.8.8S(,„ t br , a) ' 
Mass (APCI) : 506 (M* + 1) 

20 Examp| f 1X±£± 



N -f(3RS)-2,3-Dihydro-l- fN N-bis O k a 

(N ' N b,S -( 2 - h ydroxye,hyJ)a m ino)- 
— e. l .>,- 5 ^, mc , y ,, oxo . 1H . 14 . ben2od]azepin 

.„ piepared „ . sim , |ar 

^ Preparation 59-5. 
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mp : 160. 5-161. 1°C 

IR (Nujol, cm" 1 ) : 1650, 3300 

'H-NMR(DMSO- d ^ );2 . 22(3H>s)( 2 . 34 (3H , s) , 2 . 43 

('«. b 0 . 5.0-5.2 (2H. br). 6.72 (1H. d, J.6.3H,), 7 . 0 . 7 . 6 (7H m) 
8.M (IH.br,.) ( ' h 

Mass (APCI) : 482 (M* + 1) 
10 Examp| f /j o 

^ , "[(3RS)-5-Cyc]ohexyI-2.3-dihydro-l-(iinidazol-4-yl) mC [j ) y|. 
9 —'"''-2-oxo. I „. M . be „ 21)<li „ 2epi . 11 .3. yJ| . N , [3 _ (ieira2o|j _ 

^"»')«« P«p.r.d ,. . , taitar .„.„ ,„ lk . t 



15 51. 



m P : 168. 2-179. 2°C 
IR (Nujol, cm" 1 ) ; 1650 

'H-NMR ( DMSO- d6 , cy):0 . 9 . 1 . 9(10H m) 2 45 (3h 
» (lH.br..,, , 23 (1 „. diJ . I4 . 7Hl)f , 03 (1UWiJHi) J 3 ; H 

'-14.7H.,. 6.8-7.0 (1H. br, s), 7,-7.6 (8H, m)) 8 . 0 - 8 , «,„ m) ' 
9-25 (1H, br, s) * h 

Mass (FAB) : 539 (M + + 1) 
25 E * a mpl? 5(r(1) 
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N-[(3RS)-l-(3-A2abicyclof3.2.2]non-3.y|)carbony| me thyl- 
5 > 9.di m e,hyl-2,3-dihydro-2-o X o-lH-l,4-benzodia 2 epin- 3 -y, ) - N .. (3 . 
bro m0 phe„y.)urea was prepared in a similar manner to that of 
•5 Example 59. 

mp : 168. 1-171. 1°C 
IR (Nujol, cm 1 ) : 1645 

'H-NMR (DMSO-d..*, : 1.3-2.2 (10H, m), 2.36 (3H, s) 2 45 
" OH, s), 2.9-3.4 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, J= l 6 .5Hz) 
5-11 (1H, d, J-16.5HZ), 5.09 (1H, d, J = 8 .6Hz), 7.0-7.6 (7H, m ), 7 .75 
(1H, br, s), 9.16 (1H, br, s) 

Mass (APCI) : 568 (M* +2), 564 (M* ) 
15 Example 

N-[(3RS)-l- ( 3-Azabicycl of 3. 2 .2] non -3-y|)carbonylme,hyl- 

5,9-dimethyl-2 ) 3.dihydro-2-oxo-lH-l ! 4-benzodia Z epi„-3-y I] -N'-(3- 
chlorophenyl)urea was prepared in a similar manner to that of 
20 Example 59. 

mp : 181. 2-185. 1°C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d.,d) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.44 
(3H, .). 2.9-3.3 (2H, m), 3.5-3.9 (2H, m )( 3.96 (1H, d, J = l 6 . 4H z), 
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5.11 (1H, d, J=16.4Hz), 5.0-5.2 (1H, m), 6.94 (1H, d, J=8.5Hz), 
7-0-7.7 (7H, m), 9.17 (1H, br, s) 

Mass (APCI) : 522 (M* + 1) 

5 Example sn(?) 

N-[(3RS)-l-(3-Azabicyclof3.2.2]non-3-yl)carbonylmethyl- 

5 > 9-di me ,hyl-2 ) 3-dihydro-2-oxo-lH-1.4-benzodiazepi„-3-y]]. N '-(3- 
me ( hyl,hiophenyl)urea was prepared in a similar manner to ,ha, of 
10 Example 59. 

mp : 237.2-238. 5°C 

IR (Nujol, cm ') : 1680, 1660, 1645 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.40 
» (3H, s), 2.44 (3H, s), 2.9-3.4 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, 
J = 16.5Hz), 5.11 (1H, d, J = 16.5Hz), 5.0-5.2 (1H, m) 
Mass (APCI) : 534 (M* + 1) 



20 



Example sn^l) 

N-f(3RS)-l-(3-Azabicyclo[3.2.2jno n -3-y|)carbonylmethyJ- 

5 ) 9-dime.hyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]- N '-(3- 
methoxy P henyl)urea was prepared in a similar manner to ,hat of 
Example 59. 



25 
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mp : 169. 6-170. 7°C 

IR (Nujol, cm ') : 1700, 1675, 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.3-2.2 (10H, »), 2.36 (3H, s), 2.44 
(3H, s), 2.9-3.3 (2H, m), 3.5-3.9 (2H, m), 3.67 (3H, s), 3.96 (1H, d, 
5 J=16.5Hz), 5.11 (1H, d, J-16.5HZ). 5.0-5.2 (1H, m), 6.4-6.6 (1H, m), 
6.7-6.9 (1H, m), 7.0-7.6 (6H, m), 8.98 (1H, br, s) 
Mass (APCI) : 518 (M* + 1) 

Example sn(<) 

) 

N-[(3RS)-l-(3-A2abicyclo[3.2.2]non-3-yl)carbonyl me thyl- 

2,3-dihydro-5,9-dimethyl-2-oxo-lH-l > 4-benzodia Z epin-3-yl]- N '-(3- 
methy]phenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 176. 9-179. 1°C 

IR (Nujol, cm ') : 1670, 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.4-1.8 (8H, m ), 1.9-2.1 (2H, m), 
2-22 (3H, s), 2.36 (3H, s), 2.44 (3H, s), 3.0-3.4 (2H, m), 3.6-4.0 (2H, 
»>. 3.96 (1H, d, J=16Hz), 5.11 (1H, d, J = 16Hz), 5.0-5.1 (1H, br, m), 
6-71 (1H, d, J-6.6HZ), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 502 (M* + 1) 

Example M 
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A mixture of 3-amino-l-(2-acetylbenzyl)-5-cyclohexyl-2,3- 
dihydro-9-methyl-lH-l,4-benzodiazepin-2-one (280mg), 4- 
nitrophenyl N-{3-(tetrazol-5-yl)phcnyl}carbamate (249mg) and 
triethylamine (281mg) in NN-diraethylformamide was stirred at room 
5 temperature for 50 minutes. Ethyl acetate and 0.1N aqueous 
hydrochloric acid were added to the reaction mixture. The 
separated organic layer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was evaporated in vacuo 
to afford a residue, which was washed with diisopropyl ether to give 
10 N-[(3RS)-l-(2-acetylbenzyl)-5-cyclohexyl-2,3-dihydro-9-methyl-2- 

oxo-lH-l,4-benzodiazepin-3-yl]-N'-[3-(tetrazol-5-yI)phenyI]urea 
(348mg, 84.9%) as a crystalline powder. 

mp : 199. 0-208. 0°C 
IR (NujoL cm ') : 1635 

'H-NMR (DMSO-d 6 ,d) : 1.0-2.2 (10H, m), 2.33 (3H, s), 2.41 
(3H, s), 3.00 (1H, br, s), 4.57 (1H, d, J=17.4Hz); 5.19 (1H. d, 
J = 8.1Hz), 5.33 (1H, d, J=17.4Hz), 7.0-8.0 (11H, m), 9.22 (1H, br, s) 

Mass (APCI) : 591 (M* + 1) 

Example 57 

N-[(3RS)-5-(3-Azabicyclo[3.2.2]non-3-yl)methyl-2,3- 
dihydro-l,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
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Example 59. 

mp : 145. 6-149. 2°C 

IR (Nujol, cm 1 ) : i 670> 1635> 1600 

'H-NMR (DMS0-d 6 , d) : 1.1-1.6 (8H, m), 1.6-1.8 (2H, m ) 
2-22 (3H, br, ,), 2.35 (3H, .). 3.06 (3H, .,. 3.06-3.10 (,„, m) 4 23 
OH, d, i-13.8H„.5.12(lH.d,,. 7 .9H„. 6.72 (1H( d. J = 6.3H 2 ) 
7-0-7.3 (3 „. m) , 7.3-7.45 (2H, m), 7.45-7.6 (,„. d , J=6 . 9Hz) , ^ 
(1H, d, J=7.5Hz), 8.94 (lH.s) 

Mass (APCI) : 474 (M* + 1) 

Exnmp| f «a 



N-[(3RS)-l- ( 3-A Z a bi c ycl o [ 3. 2 .2 ] non-3- yl )ca r bo„ yJmelhyl . 
15 2 ' 3 -^h y dro-5-methox y me l h y l-9-methvl-2-oxo-lH.l,4- 

b e n 2 odia 2 c P in-3- yl) .N -(3-me,h y ,phen y l )ur ea was prepared i„ a 
similar manner to that of Example 59. 



10 



20 



25 



rap : 178. 1-182. 1°C 
IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 4 ,(5) : 1.4-1.9 (8H, m), 1.9-2.1 (2H m) 
2-22 (3H, S) , 2 .38 (3H, S ), 3 . 35 (3H, .,, 3.3-4.1 (4H. 4.00 (IH.'d 
'-16.9H,). 4.S2 (2H.ni,. 5.0-5.3 ( 2H, m), 6:74 (1 „. br , s) , 
(7H, m), 8.88 (1H, br, s) 

Mass (APCI) : 532 (M* + 1) 
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Example <?4 



N-[(3RS)-5-Cycjohexyl-l-cyclohexylc a rbonylmethyl.2,3. 
5 d'hydro^-methyl^-oxo-lH-l^-benzodiazcpin-S-ylJ-N'-O- 
mc,hylphenyl)urea was prepared in a similar manner ,o lha, of 
Example 59. 



10 



15 



mp : 159. 3-169. 6°C 

IR (Nujol, em ') : 1710, 1640, 1600 

'H-NMR <DMSO-d 6 ,c?) : 1.0-2.1 (20H, m ), 2.22 (3H, s), 2.33 
OH, s), 2.3-2.6 (1H, br, s), 2.94 (1H, br, s), 4.10 (1H , d, J-17.4Hz), 
4-89 (1H, d, J.17.4H,). 5.06 (1H, d. J = 8.4Hz), 6.71 (1 „, d , J=5 . 5Hz j 
7-0-7.6 (7H, m), 8.81 (1H, br, s) 

Mass (APCI) : 530 (M* + 1) 

Examp| r 



N-f(3RS)-2,3-Dihydro-l,9-dime 1 hyl-5-(4-me,hy.pip C ra zin -l- 
20 y')-methyl-2.oxo-lH-l,4-benzodiazepin-3-ylJ-N'-(3- 

me.hylphenyDurea was prepared in a similar manner ,o that of 
Example 59. 



25 



mp : 136.2-140. 1°C 

IR (Nujol, cm 1 ) : 1650, 1600 
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'H-NMR (DMSO-d 6> d) : 2.07 (3H, ,), 2.21 (3H, s), 2.27 (3H, 
s), 2.35 (3H, s), 2.0-2.6 (4H, tn), 2.9-3.2 (5H, m), 4.11 (1H , d, 
J-11.6HZ), 5.07 (1H, d, J-S.lHz), 6.7-6.9 (1H, br, s), 7.0-7.8 (7H, 



m) 

Mass (APCI) : 449 (M + + 1) 
Examplp 



N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbony]methyl- 
10 2 ' 3 -dihydro-5-(N,N-di m ethyan,i„o me ,hyl)-9- m ethyl-2-oxo-lH-l,4. 
benzodia Z epin-3-y!]-N'-(3- m ethylphcnyl)ure a was prepared in a 
similar manner to that of Example 59. 



mp : 154. 0-156. 9°C 
IR (Nujol, cm 1 ) : 1650, 1610 
'H-NMR (DMSO-d 6 .d) : 1.4-1.8 (8H. m), 1.9-2.1 (2H, m), 

2- 22 (3H. br, ,), 2.25 (6H, br, s), 2.37 (3H, br, s), 3.0-3.2 (1H, m), 

3- 4-3.9 (5H, m), 3.9-4.1 (1H, m), 4.9-5.1 (1H, m), 5.13 (1H, d, 

J = «.0Hz), 6.73 (1H, m), 7.0-7.2 (2H, m), 7.2-7.4 (2H, m), 7.4-7.5 
3 (1H, m), 7.8-7.9 (1H, m), 8.88 (1H, br, s) 
Mass (APCI) : 545 

Example 57 



f(3RS)-l-(3-azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl-5- 
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cyclopropyI-2,3-dihydro-9- m ethyl-2-oxo-lH-l,4-benzodiazepi„-3- 
yl]-N'-(3-methylphenyI)urea was prepared in a similar manner to that 
of Example 59. 

5 mp : 172. 0-174. 4°C 

IR (Nujol, cm *) : 1680, 1650, 1610 

'H-NMR (DMSO-d 6 ,<5) : 0.7-0.9 (2H, m), 0.9-1.3 (2H, m), 
1-4-1.9 (8H, m), 1.9-2.2 (3H, m), 2.22 (3H, s), 3.38 (3H, s), 3.1-3.4 
(2H, m), 3.6-3.9 (2H, m), 4.00 (1H, d, J = 16Hz), 5.04 (1H, d, J=16Hz), 
10 5.0,6 (1H, d, J = 8.5Hz), 6.71 (1H, d, J=5.6Hz), 7.0-7.3 (4H, m), 7.3- 
7.45 (1H, m), 7.45-7.6 (1H, m), 7.6-7.8 (1H, m), 8.82 (1H, br, s) 
Mass (APCI) : 528 (M* + 1) 



15 



Example Sft 

N-f(3RS)-l-(3-Azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl- 
2 ) 3-dihydro-5-i S obutyl-9- me thyl-2-oxo-lH-l,4-benzodiaze P in-3-yl]- 
N'-(3-methyl P henyi)urea was prepared in a similar manner to that of 
Example 59. 



:o 



mp : 133. 6-135. 4°C 

IR (Nujol, cm 1 ) : 1650, 1610 

'H-NMR (DMSO-d 6 ,d) : 0.94 (6H, d, J = 6.6Hz), 1.4-1.9 (8H, 
m), 1.9-2.1 (2H, m), 2.22 (3H, br, s), 3.37 (3H, br, s), 2.1-2.2 (1H, 
5 m), 2.6-2.8 (2H, m), 3.0-3.2 (1H, m), 3.5-4.0 (3H, m), 4.01 (1H, d, 
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'-"H„. 5.00 (lH.d.I-,6H„. 5.11 (,H. d, J=8.6H 2 ), 6 . 73 (1H , m) 
7 -0-7. 6 (7H, m), 8.85 (1H, br, s) 

Mass (APCI) : 544 (M* + 1) 



5 Example so 



A m i*, ure of (3RS)-3- a «i™o.l.[(3.«abicycJo[3. 2 . 2 J no „. 3 . 
y')-ca,b„„ y , m e, hy ,,. 2 , 3 . dihydro . 5 . elhv] . 9 meihyi )h ; 4 _ 

bc» 2 o dia « pi „.,. 0 „ e (3IOms) and 3 . me , hy|phenyl jnefmu 
"> (113-,) in (8ral) was slir , ed „ room ^^^^^ 

■ *>«. The rC ac,i„„ mixlure was evaporaied ^ vacuo [o 

"" 5 " ed in "'-P'opyl «.he, and c „„ ec , ed by 
W.r.,i.„ ,„ afford N. t (3RS,.l.(3.a 2 abicyclo(3.2.2J„„„.3. 
yD-rbonylnc.hyl 2.3. di h ydr „. 5 -e, lly ,.9. rae , ny ,. 2 . o> , 0 . 1H . I 4 
» l '">-^»»P.n.3. y , ) .N, ( 3. m c lhy ,p henyl)urea (360mfii 86 2% yi<|d) 
as a crystalline powder. 



20 



25 



m P : 130. 1-133. 0°C 

IR (Nujol, cm ') : 1650, 1610 

'H-NMR (DMSO.d..a, : 2.26 (3 „, ,, J = 7 . 3Hz) , , 

■>• >•»-*•> (M..,. 2.22 (3H,„. 2 . S7( ,H.„ . 2.7-3.0 (2H 
3 0-3 .4 (2H, m , 3.7.3., (2H. -,. ^ (IH . d. ,.,.. 2Hl) , ,. 0 , (1 ' H „ 
J»16.0Hz), 5.14 (1H, d. J»7.7Hz), 6.7] (1H, d, J = 6.5Hz), 7.0-7.6 ' 
(7H, m), 8.86 (l H , br, s) 

Mass (APCI) : 516 (M* + 1) 
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PCT/JP97/03483 



N " f(3RS) - 1 - (PipCridin -l-y0carbonyl raethyl . 5 9 d - „ 

was Prepared in . simiI ' * - (3 - mct Mphe„y, )urea 

a S)m , Jar manner io thai of Pr.« 

31 01 Preparation 59-5. 



10 



' ..,....:::;:'••""-"'■"'-»■ 

Reparation 59-5. '° ,hat °<" 



15 



yl)car J" [ I (3RS) - I - ((2RS >- 2 - H ---et hylpjpen - dln . J . 

20 Sim '^ manner , othatofp w « Spared 

,ft at of Preparation 59-5. 



in a 



N -" 3RS )-((3 R S ) -3-C arbamoy , J)1 . per , in . 1 . 
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benzodia Z epin-3-yl]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 6fl{5_) 

N-[(3RS)-l-((3RS)-3-Hydroxymethylpiperidin-l- 
yl)carbonylmethy]-5,9-di m ethyI-2.3-dihydro-2-oxo-lH-l,4- 
benzodia Z e P in-3-yl]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example ftfyft) 

N-f(3RS)-l-(4-Hydroxypiperidin-l-yl)carbonylmcthyl-5,9. 
dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3. 
methylphenyl) U rea was prepared in a similar manner to that of 
Preparation 59-5. 

Example f,nf7) 

N-((3RS)-l-(4-Oxopiperidin-l-yl)carbonylmethyl-5,9- 
dimelhyI-2,3-dihydro-2-oxo-lH-l > 4-benzodiazc P in-3-yl]-N'-(3- 
methylphcnyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 

Example ^O(ft) 
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N-[(3RS)-l-(4-PhenyIpiperidin-l-yl)carbonylmethyJ-5,9- 
dimet hyl-2,3-dihydro-2-oxo-lH-l,4-ben 2 odiazepi„-3- yl] . N .- ( 3. 
me.hylphenyDurca was prepared in a similar manner to that of 
5 Preparation 59-5. 



Example *n(Q) 



N-[(3RS)-l-(4-Ben Z yl P i P eridin-l-yl)carbonylmethyl-5 9- 
10 «»«M-2.3.dihydro.2.oxo.lH.l,4.benzodi.zepi„-3. y lJ.N--(3. 
-ethylphenyDurea was prepared in a similar manner to that of 
Preparation 59-5. 



15 



20 



Example ffn(^n) 

N-[(3RS)-l-(4-Ace.ylpipe ri din-l-yl)carbonylmcthyl-5 ) 9- 
di m e I hyl-2 ; 3-dihydro-2-oxo-lH-l > 4-benzodiazepi„-3-yI ] -N.. ( , 3 . 
methylphenyl)urea was prepared in a similar manner to that 
Preparation 59-5. 

Example *Qni) 



N-[(3RS)-l-( N) N-Diisopropylamino)carbonylmethyl.5.9. 

dime,hyl-2 > 3-dihydro-2-oxo-lH-l,4-bcnzodiazepin-3-yl ] -N'-(3- 
* me,hy.phenyl)urea was prepared in a similar manner to that of 
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Ex:.mp) f ftf^nj 



5 



N-[(3RS)-l- ( 2-Hydroxy e thyla m i„o)carbo„ y l m ethyI-5 9- 

d, - l ^.3-dlhyd ro .2. M o-lH.l f 4.b..,odi„epIn.3. y l,.N..(3. 
-hy lph eny, )urea was prepared a ^ ^ ^ ^ ^ 

Preparation 59-5. 



10 ZxanmkLMUns 



N-[(3RS)-l- (1 . M ethyl-1-p ncny]ethy]amino)carbonvimethyi _ 

5 ' 9 - dimet ^-^3-di hydr o-2-oxo-lH- M .hen 2 od j a Z ep i „.3-y Ii . N , (3 
m ethy,p neny])urca was prepareJ jn a simnar ^ ^ 

15 Preparation 59-5. 



N-f(3RS)-l- ( 2- ( 2-Hydroxyethy.)pipe ridin . 1 . 

» y] > Carb -V^e th y 1 -5 > 9-di m , thyl .2 > 3-dihydro-2-o X o-lH-l 4- 

ben Z odia 2 e P in-3- yl] - N , (3 . methylphenyl)urea _ ^ ^ 

s.m.lar manner to that of Preparation 59-5. 



25 
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N-[(3RS)-l-(N ) N-Diisobuty]amino)carbonylmethyl-5,9- 

di m ethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3. 
methy )p henyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

5 

RxampU 

N-[(3RS)-l-(4-Pheny]pip e razin-l-yl)carbonylmethyI-5,9- 
dim ^hyl-2,3-dih y dro-2-oxo-lH-l 5 4-bcnzodia Z e P i n -3-yI]-N>-(3- 
10 me.hylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example 



15 



N-{(3RS)-l-[4-[(Pyrrolidin-l-yl)carbonyl m ethyl]piperazin-l. 
yl]c a rbonylmethyl-5,9-dimethyl-2 ) 3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl } -N'-(3-me,hylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 



20 Example 

N- { (3RS)-l. [ 4-(Pyridin-2-yl)pi P erazin-l-yl]carbo n ylme,hyl- 

5 > 9-dimethyl-2.3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl } - N '-(3- 
methylphcnyOurca was prepared in a similar manner to that of 
25 Preparation 59-5. 
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F.yampl^ ft(»(1 Q ) 

N-{(3RS)-l-[4-(Pyrimidin-2-y])piperazin-l- 
5 yl]carbonylmelhy|.5,9.dimethyl.2 t 3.dihydro-2.oxo-lH.l,4. 
benzodia Z epin-3-yl}-N'-(3-meth y Jphenyl)urea was prepared 
similar manner to that of Preparation 59-5. 



in a 



3 



Example ffl 

N-[(3RS)-l-Cyclohexylcarbonylmethyl-2,3-dihydro-5-ethyl-9- 

methyl-2-oxo-lH-l ) 4-benzodiaz C pin-3-y]]-N'-(3-methylpheny])urea 
was obtained in a similar manner to that of Example 59. 

mp : 161. 2-164. 0°C 

IR (Nujol, cm 1 ) : 3350, 1730, 1680, 1650 
'H-NMR (DMSO-d,, <5 ) : 1.0-1.4 (8H, m), 1.5-2.0 (5H, m), 
2-22 (3H, s), 2.35 (3H, ,). 2.2-2.5 (IH, m), 2.8-3.1 (2H, m), 4.11 (IH, 
d. J = 17.6Hz), 5.04 (IH, d, J=17.6Hz), 5.21 (IH, d, J = 7.4Hz), 6.72 
(IH, d, J = 6.6Hz), 7.0-7.7 (7H, m), 8.99 (IH, s) 
Mass (APCI)(e/z) : 475 (1VT + 1) 

Example fi7 

N-[(3RS)-l-Cyclohcxylcarbonylmethyl-2,3-dihydro-5- 
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i S op,op yl -9. m e 11 , y ,.2.oxo- 1 H.l,4.be„ 2 odi a z e p i „.3. ylJ . N , ( 3. 
n. e ,h ylphc „ yl)urea was oblajne<i . n a sim . iar (o ^ ^ 

Example 59. 



5 mp : 142. 4-146. rC 

IR (Nujol, cm -') : 33 20, 1730, 1680, 1650 

•H-NMR (DMSO-d 6 ,tf) : 1. 09 (3H, d, J = 7.7Hz), ,. 22 (3H d 
J=6.5Hz), 1.0-1.4 (5H, m), 1.5-1.8 (4H, m), 1.8-2.0 (1H, m) , 2 l " 
(3H.->. 2.34 (3H,s), 2.3-2.5 (1H, m) , 3.2-3.5 (,H. 4.11 <1H d 

10 J = 1? - 4H2) ' 4 (1H ' >="^ 5.08 (1H, d, J=7 .8H 2 ), 6.6-6 8 ' 
(1H, m), 7.0-7.6 (7H, m ), 8.84 (1 H , s) 

Mass (APCI)(e/z) : 489 (M* + 1) 



Exampl r f.i 



15 



N -K 3RS )-l-Cyclohc P ty| C arbonylmethyl-2,3-dihydro-5 9. 

dimc t hyl-2-oxo-lH-l,4-benzodia 2 e P in-3-v]]-N'-(3- 
m e t hylp he „ yl)urca was obtain£d a sjmijar ^ tjjat of 

Example 59. 

20 

mp : 171. 3-174. 6°C 

»R (Nujol, cm ') ; 3360, 1720, 1660, 1640 
'H-NMR (DMSO-d..*,: 1.2-2.0 (2 „. m), 2.22 (3H, s) 2 33 
(3H, S ), 2.4-2.7 (IH.m), 4.09 (,H. d. i-l 8H „, 5.00 (1H, d , J=18Hz) 
« 5 06 (1H, d, J=8.3Hz), 6.7-6.8 (1H, m), 7.0-7.7 (7H, m), 8.86 (1H s) 
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Mass (APCI)(e/z) : 475 (M* + 1) 
Eyam plf fH 



5 



N-[(3RS)-l-C y clohexylcarbon y l me th y i-5-cycIopropyl-2 3- 

dih y dro-9- m e l h yl -2-oxo-lH-l > 4-benzodiazepin-3- y , ] .N'-(3 
m et hyl p h en y ,) urea was obtained in . ^ ^ ^ ^ ^ 

Example 59. 



10 mp : 143. 6-144. 2°C 

IR (Nujol, cm ") : 3370, 1720, 1680, 1650 



'H-NMR (DMSO-d 4 , (5 ) : 0.8-1.4 (9H, m), 1.5-2.0 (5H m ) 
2-1-2-5 (2H, m) , 2.22 (3H, s), 2 . 34 (3H, s), 2.8-3.0 (,„. m) , 4.09 (1 „ 
'-17H,). 4.94 ( 1H, d . J=17H2) , 5 . 06 (1Hi df J = g 3Hz) ^ ' 
5 m) ' 7 °- 7 - 8 <7H, m), 8.8-9:0 (1H, m) 

Mass (APCI)(e/z) : 487 (M* + 1 ) 



Examp| r » 



20 



N-[(3RS)-l-C y clo P ent y lcarbon y lme«h y l- 2 ,3-dih y dro-5 9- 

di m e.hvl-2-oxo-lH-l,4-benzodiazepin-3-vl]-N'-(3- 
m cth ylphenyl)urea was obtajncd jn a sjmi]ar manner tQ (ha( ^ 

Example 59. 



25 m P : 150. 1-155. 5°C 
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3 



IR (Nujol, era 1 ) : 3280, 1720, 1670, 1645 
'H-NMR (DMSO-d., tf) : 1.4-1.9 (8H, m), 2.22 (3H, s), 2.33 
(3H, s), 2.47 (3H, s), 2.8-3.0 (1H, m), 4.10 (1H, d, J=17.5Hz), 4. 97 
(1H, d, J=17.5Hz), 5.08 (1H, m), 6.7-6.8 (1H, m), 7.0-7.7 (7H, m), 
8.86 (1H, s) 

Mass (APCI)(e/z) : 447 (M* + 1) 
Example fft 

N -[( 3RS )-l-(Azacyclooctan-l-yl)carbonyImethyI-2,3- 

dih y dro-5-eth y ]-9-meth y l-2-oxo-lH-l,4-bcnzodiaz e pin-3-yl]-N'-(3- 
methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 

mp : 189. 0-189. 5°C 

IR (Nujol, cm 1 ) : 3350, 1690, 1630 

'H-NMR (DMSO-d„d> ) : 1.23 (3H, ,, J=7.3Hz), 1.3-1.9 (10H, 
™). 2.22 (3H, s), 2.36 (3H, s), 2.7-2.95 (2H, m), 2.95-3.35 (2H, m), 
3.35-3.60 (2H, m),3.15 (1H, d, J=16.0Hz), 4.94 (1H, d, J = 16.0Hz), 
5-13 (1H, d, J=8.5Hz), 6.71 (1H, d, J = 6.4Hz), 7.0-7.6 (6H, m), 8.83 
(1H, s) 

Mass (APCI)(e/z) : 504 (M* + 1) 
Example, *7 
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N-[(3RS)-l-(Azacyclooctan-l-y])carbonyl m ethy]-2,3- 

dih y dro - 5 :»^propy 1 -9- me thyl-2-oxo-lH-l,4-be„ 2 odiazcpin-3- y ,J.N'. 
<3-methy lp henyl)urea was obtained in a similar manner «o that of 
Example 59. 

5 

mp : 131. 7-132. 8°C 

IR (Nujol, cm") : 3320, 1685, 1645, 1605 

'H-NMR (DMSO-d s ,tf ) : 1.12 (3H, d, J =7 .0Hz), 1.21 (3H d 
J=6.5Hz), 1.3-1.9 (10H. m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (5H 
»). 3-98 (1H, d. J = 16.0Hz), 4.87 (1H, d, J=16.0Hz), 5.09 (1H, d, 
J=8-5Hz), 6.72 (1H, d, J = 6.2Hz), 7.0-7.6 (7H, m), 8.82 (1H, s) ' 

Mass (APCI)(e/z) : 518 (1VT + 1) 

Example 6P 

N-f(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-5- 

cyc.opro P y,-2,3.dihydro-9-me,hyl-2-oxo-lH-1.4-benzodiazepin-3- 
yli-N'-(3-me,hy,phcny,)ure a was obtained in a simi.ar manner to that 
of Example 59. 

m P •' 177. 7-179. 2°C 

IR (Nujol, cm") : 3300, 1660, 1630, 1605 
'H-NMR (DMSO-d 6 ,c5) : 0.7-1.3 (4H, m), 1.3-1.9 (10H, m), 
2-0-2.2 (1H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (4H, m), 3.96 (,H 
J-16.0H,). 4.90 (1H, d, J=1 6.0Hz), 5.05 (1H, d, J = 8 .5Hz), 6.7-6 9 
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(1H, m), 7.0-7.8 (7H, m) , 8.79 (l H) s ) 
Mass (APCI)(e/ Z ):516(M* +1) 



N -" 3RS )- 1 -(Az.cyclooc..„.i. yl)c . rbonyIlBe|hyl , 23 
d.hydro-5-isobu, y l-9- m ethyl-2-oxo-lH Idh „■ 
P-me.hylphenyDurea was ob.ained in a simiUr m* 
Example 59. '° ° f 



m P : 131. 6-133. 4"C 

'•(N.J.I. «--): 3370, 3320. ,700, ,635.1605 

' H - NM »<™so.,., d):0 . 9 , (6H , d 

; 37 ( 3„, s) ,,6 8(2H , d , J= ;; ; 

■0 ..(« , m) ,3,7 (1 „, d , J=161H2)488(]H dj=i6 

' 6 ,7.0-7 .6 ( ,„, m) ,, 84 



Mass (APCI)(e/z) : 532 (M* + 1) 
20 £iinifd£_ZQ 



N -' (3RS )- 1 -(A»cyclooc..„.l. yl)c , rl>onyllne| _ 
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mp : 153. 6-155. 3°C 

IR (Nujol, cm 1 ) : 3360, 3330, 1695, 1650, 1630 
'H-NMR (DMSO-d 6 ,r5) : 1.1-2.1 (20H, m), 2.22 (3H, s), 3.37 
(3H, s), 2.8-3.0 (1H, m), 3.0-3.6 (4H, m), 3.98 (1H, d, J=16.0Hz), 
4.84 (1H, d, J = 16.0Hz), 5.08 (1H, d, J=8.3Hz), 6.7-6.8 (1H, m), 
7.0-7.6 (7H, m), 8.83 (1H, s) 

Mass (APCI)(e/z) : 558 (M* + 1) 



Example 7].] 



N-[(3RS)-5-Acctoxymethy]-l-(azacyclooctan-l- 
yl)carbonylmethyl-2,3-dihydro-9-methyl-2-oxo-lH-1.4- 
benzodiazepin-3-yl]-N'-(3-methylpheny])urca was obtained in a 
similar manner to that of Example 32. 

mp : 112. 2-114. 2°C 

IR (Nujol, cm ') : 3330, 1735, 1680, 1640 

'H-NMR (DMSO-d 6 ,d>) : 1.2-1.8 (10H, m), 2.06 (3H, s), 2.22 
(3H, s), 2.30 (3H, s), 2.9-3.6 (4H, m), 3.97 (1H, d, J=16Hz), 4.8-5.0 
(2H, m), 5.18 (1H, d, J = 8.4Hz), 5.35 (1H, d, J=16Hz), 6.7-6.8 (1H, 
m ), 7.0-7.2 ( 3H, m ), 7.2-7.4 ( 2H, m ), 7.4-7.7 ( 2H, m ), 8.87 ( 1H, 
s) 

Mass (APCI)(e/z) : 506 (M* + 1 ) 
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Fxampl<> 71-7 

N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-2,3- 

dihydro-5-hydroxymethyl-9-methyl-2-oxo-lH-l,4-benzodia Z epin-3." 
5 yl]-N'-(3-methylphenyl)urea was obtained in a similar manner to that 
of Preparation 14. 

mp : 214. 5-216. 0°C 

IR (Nujol, cm ') : 3380, 3280, 1690, 1615 
3 'H-NMR (DMSO-d 6 ,S) : 1.2-1.9 (10H, m), 2.22 (3H, s), 2.38 

(3H, s), 2.9-3.2 (1H, m), 3.2-3.4 (3H, m), 3.99 (1H, d, J=16Hz), 4.56 
(1H, s), 4.57 (2H, s), 4.97 (1H, d, J=16Hz), 5.22 (1H, d, J = 8.5Hz), 
6.72 (1H, d. J=6.6Hz), 7.0-7.7 (7H, m), 8.89 (1H, s) 
Mass (APCI)(e/z) : 506 (M* + 1) 

Example IblOj 



To a solution of N-f (3RS)-l-(azacyclooctan-l- 

yl)carbonylmethyl-2,3-dihydro-5-hydroxymethyl-9-methyl-2-oxo-lH- 
20 l,4-benzodiazepin-3-yl]-N'-(3-methylphenyl)urea (300mg) and 
diisopropylethylamine (115mg) in methylene chloride (4ml) was 
added methanesulfonyl chloride (102mg) under stirring and cooling in 
an ice-bath. The mixture was stirred under the same conditions for 
4 hours. A mixture of 50% aqueous dimethylamine (2ml) and 
25 tetrahydrofuran (2ml) was added to the reaction mixture obtained 
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above and ... resuhan, mix ,„ re was ^ ^ ^ ^ 

bath to, 3.5 hours. Ethyl ace.au and water were added ,„ lhe 
reaction .,„.„. Thc scparalcd ^ ^ ^ 

water and brine, and dried over sodiun, su)fa „. Thc so , ven( ^ 
"aporated in vacuo ,. afford a residue, which was triturated in 
diisopropy, ether and collected by filtration to give N-[(3RS>-1. 
(azacyclooc,an.l. y „carb„„ y l m e,hy|.2.3.dihydro- 5 -(N.N. 

oime,h y ,a m i„o) m e,hy,.9. m e,hy 1 .2.oxo.lH-l,4.hc„ z „dia 2 epi„.3-y, J . 
N'.(3.n,e,hvlph e „vl>„,.a as crysla , |inc powder ^ ^ 



mp : 147. 9-149. 1°C 

IR (Nujol, cm-) : 3450, 1670, 1650, 1610 

'H-NMR (DMSO-d 6> ij ) : 1.2-1.9 (10H, m), 2.22 (3H, S ), 2 25 
<««. ,). 2.37 (3H.S), 3.0-3.6 (4H, m), 3.52 <2H, s). 3.97 (1H d 
" i-l«H.). 4.86 (1H, d, J=16Hz) , 5 . 13 (1Hf d> J=g 4Hz)j 6 i 6 g 
»). 7.0-7.5 (6H, m ), 7.7-7.9 (1H, m),8.87(lH. s) 
Mass (APCI)(e/z) : 533 (M* + 1) 



Example 7| 



20 



A mixture of N-f(3RS)-l-(Azacyclooctan-l- 

y, > Carbo «y«-'h y ,-2,3-dih ydr o-5.hyUrox ym e l h y I-9.meth y ,-2-oxo-lH- 
1.4-ben Z odia Z epin-3- yJ] -N'-(3- m e,h y lph e n y ,)urea (,.50mg) and 
-ngancse dioxide (15.0 g ) in acetone (40m,) was stirred at ambjent 
» «.- P .r«„r.for5ho B r.. The undisso.ved substances were removed 
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by filtration. The filtrate was evaporated in vacuo to afford a 
residue, which was triturated in diisopropyl ether and collected by 
filtration to give N-[(3RS)-1 -(azacyclooctan-l-yl)carbonylmethyl- 
2,3-dihydro-5-formyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 
5 N'-(3-methylphenyl)urea as crystalline powder (1.20g, 80.2% yield). 

mp : 137. 9-141. 0°C 

IR (Nujol, cm 1 ) : 3350, 1710, 1680, 1640 

'H-NMR (DMSO-d fl ,c?) : 1.2-1.9 (10H, m), 2.23 (3H, s), 2.39 
10 (3H, s), 2.8-3.6 (4H, br), 3.98 (1H, d, J=16Hz), 4.94 (1H, d, J = 16Hz), 
5.47 (1H, d, J = 8.3Hz), 6.7-6.8 (1H, m), 7.0-7.7 (7H, m), 8.97 (1H, s), 
9.64 (1H, s) 

Mass (APCI)(e/z) : 504 (M* + 1) 
15 Example 77 



N-[(3RS)-l-Cyclooctylcarbonylmethyl-2.3-dihydro-5,9- 

dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was obtained in a similar manner to that of 
20 Example 59. 



mp : 162. 9-164. 4°C 

IR (Nujol, cm 1 ) : 3350, 1720, 1680, 1640, 1605 
'H-NMR (DMSO-d 6 ,(5) : 1.3-2.0 (14H, m), 2.22 (3H, s), 2.33 
(3H, s), 2.47 (3H, s), 2.5-2.7 (1H, m), 4.09 (1H, d, J = 18Hz), 5.00 
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(1H, d, J = 18Hz). 5.07 (1H, d, J = 9.4Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, 
m), 8.85 (1H, s) 

Mass (APCI)(e/z) : 489 (M* + 1) 
5 Example 7* 

N-[(3RS)-l-Cyc]ohexylcarbonvlmethyl-2,3-dihydro-5- 
isobuty|-y: m ethyI-2-oxo:iH-l,4-benzodiazepin-3- y l]-N'-(3- 
me,hylphenyj)urea was obtained in a similar manner ,o tha, of 
10 Example 59. 

mp : 152. 3-154. 8°C 

IR (Nujol, cm 1 ) : 3410, 3250, 1730, 1680, 1650 
'H-NMR (DMSO-d 6( tf) : 0.94 (6H, d, J = 6.6Hz), 1.1-1.4 (5H, 
» »). 1.5-2.0 (5H. m). 2.0-2.2 (1H, m), 2.22 (3H. .), 2.32 (3H, s), 

3-3-3.6 (1H, m), 3.6-3.8 (2H, m), 4.72 (1H, d, J = 17.6Hz), 4.89 (1H, d, 
I-17.6HZ). 5.09 (1H. d, J = 8.5Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, m), 
8-83 (1H, s) 

Mass (APCI)(e/z) : 503 (M* + 1) 



20 



Example 74 



N-{(3RS)-2,3-dihydro-5,9-dimethyi-l-[N-mcthyl-N-(2- 

pyridyl)ami n o]carbonylme,hyl-2-oxo-lH-l,4-benzodiaze P in-3-yl } . 
25 N'-(3-me,hyI P heny,)urea was obtained in a similar manner to that of 
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Example 59. 



10 



mp : 222. 3-224. 2°C 

IR (Nujol, cm 1 ) : 3280, 1680, 1670, 1650 

'H-NMR (DMSO-d 6 ,c5) : 2.21 (3H, s), 2.25 (3H, ,), 3.23 (3 H , 
»). 2-47 (3H, s), 4.13 (IH. d, J=l7Hz), 4.91 (IH. d, J=17Hz), 5.09 
(IH. d, J = 7 .9Hz), 6.6-6.8 (IH, br), 7.0-7.7 (9H, m), 7.8-8.0 (IH, m ), 
8.4-8.6 (IH. ra), 8.91 (IH, s) 

Mass (APCI)(e/z) : 485 (M + + 1) 

Example Z5XU 1 



To a suspension of sodium hydride (31mg, 60% in mineral oil) 
15 in tctrahydrofuran was added ethyl diethy.phosphonoaceta.e (195mg) 
under stirring and cooling in an ice-bath. After stirring for 15 minutes, 
a solution of N- [(3 RS)- 1 -(azacyclooctan- 1 -yl)carbony lmethyl-2,3- 
dihydro-5-formy l -9-mc,hyl-2-oxo-lH-l,4-be„zodia 2 e P in-3-y, ] - 
N'-(3-me,hyl P henyl)urea (300mg) in tetrahydrofuran (5ml) was added 
» to the reaction mixture under the same conditions. The mixture was 
birred a, ambient temperature for 4 hours. To a reactton mixture 
was added 0.1N aqueous hydrochloric acid (20ml) and the resultant 
mixture was extracted with ethyl acetate. The separated organic 
layer was washed with water and brine, and dried over magnesium 
2« sulfate. The solvent was evaporated in vacuo to afford a residue, 
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yl) " rbo ">'""«">y'-2, 3 .d ihydr<) . 5 .,, 

<^°™„ yl)5 , henyl) . 9 . m 

5 - 3 -"]-N'.<3. me , hylphcnyl)urea . ' '"•'•"•'—'"-.Pi. 

"yjjurca (266mg, 77.8% yield. »c 
powder. y ia > as crystalline 

m P •• 175.2-177.7°C 

■»<*.*>.. .«--, : 326 „, 1730 , 1700> ]665 u2o 

H-NM R(DMS0 . di(J);I 
»)■ 2-27 ( 3H , s) , , 4 „ H J -' lHz), ,.2-i.s (10H 

■''"-''"•■..«. 1 ,,,,, (I ;;'' u - , - M ™ 

Mass (APCI, (C / Z , : 574 (M - ♦ 
Exa mple 7<; (1 )lJ1 

A mixture of N-|(3rcv , ,„ 
y')carbonylmethyl-5-((EZ) 2 

3H -i.4-benzodi a zepin-3-vH \" 

*«™ added ,„ ,„„ ^""""".d..,,, 

25 «• mad, acidic wi| „ . N Separa,ed »1"«o US ,a m 

>N > ynric acjd and exirac[£d 
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with ethyl acetate. The extract was dried over magnesium sulfate 
and evaporated in vacuo to afford a residue, which was triturated in 
diisopropyl ether and collected by filtration to give N-[(3RS)-1- 
(azacyc] 0 octan-l-yl)carbonylmethyl-2,3-dihydro-5-((EZ)-2- 

5 c «»»oxylethenyI).9. n ,.thyl.2.oxo.lH-l,4.benzodi.zepin.3.yl].N'.(3. 
m e,hyl P henyl)urea (80mg. 36.6% yield) as crystalline powder. 

mp : 129. 3-134. 1 °C 

IR (Nujol, cm 1 ) : 3200, 1710, 1660, 1630 

'H-NMR (DMSO-d 9 ,tf) : 1.2-1.8 (10H, m ), 2.34 (3H, s), 2.26 
OH, s), 3.0-3.6 (4H, m), 4.05 (1H, d. J=17Hz), 4.86 (1 H) d, ,. 17Hl)l 
5-4-5.6 (1H, m) , 6.8-6.9 (1H, n)> 7.0-7.4 (9H, m), 10.26 (1H, s) 

Mass (APCI)(e/z) : 546 (M + + 1) 



15 



Examplf 2iX2) 



A mixture of N-[(3RS)-l-(Azacyclooctan-l- 

yl)carbonyl m e«hyl-2,3-dihydro-5-formyl-9- m e,hyl-2-oxo-lH-l,4- 
*0 be„zodiaze P in-3.yl]-N'.(3- m ethyl P heny])urea (300mg), 

hydroxyzine hydrochloride (41 mg) and .sodium acetate (Slmg) i„ 
-tic acid (1.5ml) was stirred at ambient te mp era,ure for 2.5 hours. 
Acetic anhydride (0.4ml) was added to the reaction mixture, and the 
resultant mixture was stirred at 90°C for 11.5 hours. After the 
25 reaction mixture was allowed to coo, » 0 ambient temperature, ethyl 
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»•••.. «- a, U e„ us sodiun> h) . drosc „ ^^^^ addc() jn[o 

-«»«..«....«„..„„ lllrrlM . The separated organic layer 

J»* »~ h ydr„ 8 e„ ear bon a,e and brio „ ,„ d 

dried over magnesium sulfate The solv.n, 
5 |n ff The solvenr was evaporated in vacuo 

to afford a residue, which was subjected to c I 

J t£d lo co l"mn chromatography 

2,3-dihydro-9-melhyl-2-oxo-lH-l,4-bcnzodiagepin-3-yl]-N'./3 
">«.Mph e „y, )urea as crysunliie p<>wdcr ' ' 

10 

■up : 213. 4-216. 7*C 

1R (Nujol. cm-) : 3300. 2210, 1690, 1656 
'™'-SO-d., tf): , 2 ,, (IOH , m) 2 25 (3Hi 

— ,, (.H. m) , 2.0-2, (9H , m) ,, 4 ., 7(1H > ; 

Mass (APCI)(e/ 2 ) : 501 (M* + l) 



20 



25 



To a solution of (2<Z\ -s. 

< S) - 3 -'""'n«-l-cycl„hcx y lcarl,o„ y | me , hy |. 
^ y .-^e, hy , 2 ,3.d ihyd , 0 . 1H . M . ben2odj82epin 2 _ 

' n,e ' r " h,d ' 0r "'- (1(,( '™'>---»l-yM S „cya„3, e(2 62 g) 
r d " S «"■»«•»"•» P" 

lMr "" ,,b ""*" kt "«— ■ A f .erre m(lva , or , he 
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solvent in vacuo, the residue was dissolved in ethyl acetate and 
washed with a diluted hydrochloric acid, a diluted aqueous sodium 
bicarbonate and water successively. The organic extract was 
dried over magnesium sulfate and evaporated in vacuo to afford 
5 an oil (9.36s), which was subjected to column chromatography on 
silica gel eluting with a mixture of methylene chloride and methanol 
(50:1). The fractions containing the desired product were 
combined and evaporated in vacuo to give N-[(3S)-1- 

cyclohexylcarbonylmethyl-5-e,hyl-9-methyl-2-oxo-2,3-dihydro-lH- 
10 ^4-benzodiaze P in-3-yl]-N--(3-methylphenyl ) urea (6.34g, 72.4%) as 
an amorphous mass. 

'H-NMR (CDC1 3 ,<5): 1.05-1.4 (5H, m), 1.26 (3H, t, J = 7.4Hz), 
1-55-1.9 (5H, m), 2.02 (1H, br. s), 2.2-2.35 (1H, m), 2.29 (3H, s), 
* 2.33 (3H, s), 2.92 (2H, q , J = 7.4Hz), 3.77 (,„. d, J-, 7 .2 Hz), 5.06 
(1H, d, J = 17.2Hz),5.48(lH, d, J=8.3Hz), 6.7-7.4 (8H, m) 
APCI-MS(m/z): 475 (M* +1) 
20 f a ];° = - 53.36° (C=1.16, CHCI,) 



25 



N-[(3R)-l-cyclohexyIcarbonylmethyl-5-ethyl-9-meth y l-2-oxo- 

2,3-dihydro-lH-l,4-benzodiazepin-3-y.]-N'-(3-methyl P heny.)urea 
was obtained in a similar manner to that of Example 76(1). 
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'H-NMR (CDCI,. 6 ): 1.05-1.4 (5H, m ), 1.26 (3H, t, J .- 7 . 4Hz) 
1-55-1.9 (5H, m) , 1.95-2.35 (2H, m ), 2.29 (3H, „. 2.32 (3H, .). 2 92 
(2H, J =7 .4Hz), 3.77 (,«, d. J-17.2H,), 5.06 (1H, d, ,. 17 . 2 Hz) , 
5.48 (1H. d, J =8 .3Hz), 6.7-7.4 (8H, m) 

APCI-MS(m/ z ): 475 (M* +1) 

[«] 3 D °=- 50.92" (0=1.08, CHC1,) 
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CLAIMS 



1. A Compound of the formula: 




O 

II 

NH-C-R 3 



(D 



Wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(]ower)alkyl; 

(4) heterocycIic(lower)aIkyl which may have one or more 
suitable subst it u ent(s); 

(5) aryl(lower)alkyl which may have one or more suitable 
substituent(s); 

(6) carboxy(iower)alkyl; 

(7) protected carboxy(lower)alkyl; or 



(8) 



-A- C- R 5 



[wherein 



A is lower alkylcne and 



is 
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(a) lower alkyl, 

(b) C 3 -C 8 cycloalky], 

(c) adamanty], 

(d) ary] which may have one or more suitable 
subslituent(s), 

(c) amino which may have one or iwo suitable 
substituent(s), 

(0 azabicyclo[3.2.2]nonyl, or 

(g) saturated heteromonocyclic group containing 
at leas, one nitrogen atom, which may have one 
or more suitable substituent(s)], 

R 2 is 

(1) lower alkyl, 

(2) Cj-Cj cycloalkyl, 

(3) lower alkoxy(lo wer)alky 1, 

(4) C,-C, cycloalkyl(lower)alkyl, 

(5) N, N-di(lower)alkyla m ino(lower) a lkyl, 

(6) lower alkylpiperazin y l(lower)alkyl, 

(7) lower alkylthio(lower)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) protected hydroxy(lo wcr)alkyl, 

(10) a2 abicyclo[3.2.2]nonyl(lower)alkyl, 
(H)aryl which may have one or more suitable 

substituent(s), 
(12)cyano, 
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(13) lowcr alkanoyl, 

(14) carboxy(lower)alkenyl, 

(15) protected carboxy(lower)alkenyl, 



or 



is 



R 3 is indolyl or -NH-R 6 [wherein R 6 

(1) aryl which may have one or more suitable 
substituent(s), 

(2) pyridy] which may have one or more suitable 
substituent(s), or 

(3) C 3 -C, cycloalkyl], and 

R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)aIkylamino, 

wi«h proviso that when R< is hydrogen, then R' is lower a)kyJ 
or C 3 -C 3 cycloalkyl(low cr )alky], 

or a pharmaceutical^ acceptable salt thereof. 

A Compound of claim 1, 
wherein 
R' is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 
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(3) acyloxy(Jower)alkyl; 

(4) heterocyclic(]ower)alkyl which may have one or more 
substituent(s) seJected from the group consisting of lowe 
alkyl and acyl; 

(5) ary](lower)alkyl which may have one or more acyl(s); 

(6) carboxy()ower)alkyl; 

(7) esterified carboxy(]ower)alkyl; or 

(8) O 

- A-C-R 5 
[wherein 
A is lower alkylcnc and 
R 5 is 

(a) lower alkyl, 

(b) C 3 -C 8 cycloalkyl, 

(c) adamantyl, 

(d) acyl which may have one or more substituent(s) 

(e) selcctcd from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lower)alkoxy, 
protected carboxy(lo wer)alkoxy, nitro, amino and 
diacylamino, 

(e) amino which may have one or two substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy(lower)alkyl, ary l(lower)alky] and 
pyridyl, 

(f) azabicyclo[3.2.2]nonyl, or 
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(g) saturated heteromonocyclic group containing at 
least one nitrogen atom, which may have one or 
more substituent(s) selected from the group 
consisting of carbamoyl, acyl, hydroxy, 
oxo, aryl, aryl(lower)alkyL lower alkyl, 
hydro xy(Iower)alkyl, di(lower)aIkylcarbamoyl, 
heterocyclic group, and 
heterocycliccarbonyl(lower)alkyl], 

R 2 is 

(1) lower alkyl, 

(2) C,-C 5 cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

(4) C,-C a cycloalkyI(lower)alkyl, 

(5) N\N-di(lower)aIkyIamino( lower )alkyl, 

(6) lower alkylpiperazinyl(lo wer)alkyl, 

(7) lower aIkylthio(]ower)alkyl, 

(8) hydroxy(lower)alkyi, 

(9) acyloxy(lower)alkyl, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl, 

aryl which may have one or more halogen(s), 
(12) cyano, 
d3) lower alkanoyl, 
(14) carboxy(lower)alkenyl, or 
d5) esterified carboxy(lo wer )alkenyl, 
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R* is indolyl or -NH-R* [wherein R< is 

(Daryl which may have one or mor e substituent(s) , eIecled 
'Tom , he group consisting of lower alkyl, hydroxy, 
lower alkoxy, lower alkyhhio, hydroxy(lower)aIkyl ( 
acyi, halogen, carboxy, protected carboxy, «et,azo,y,, 
,ri Phenyl(lower)alkyhetrazolyJ, 

hydroxyiminodoweOalkyl, sulf 0 (iower)alk yl> 
te.ra 20 , yl(Iower)alky| and di(lower)aJkylamino 

(2) Pyridyl which m ay have one or more lower a,ky,(s), or 

(3) C,-C, cycloalkyl], 

R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen or 

(4) di(Iower)alkylamino, 

W,th Pf0ViS0 tha « Whe " R4 " hydrogen, then R 2 is ]ower 
alkyl or C,-C. cycloalkyl(lower)alkyl, 



or a 



Pharmaceutically acceptable salt thereof. 



A compound of claim 1, 
wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 
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(3) lower alkanoy]oxy(lowcr)alkyl; 

(4) heterocyclic(lower)alky] which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and lower alkanoyl; 

(5) aryl(lower)alkyl which may have one or more lower 
alkanoyl(s); 

(6) carboxy(lower)alkyl; 

(7) lower alkoxycarbonyl(lo wer)alkyl; or 

(8) O 
II 

- A-C-R 5 
[wherein 

A is lower alkyiene and 

R 5 is 

(a) lower alkyl, 

(b) C 3 -C 8 cycloalkyl, 

(c) adamantyl, 

(d) aryl which may have one or more substit uent(s) 
selected from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lower)alkoxy, 
lower alkoxycarbonyl(lower)alkoxy, nitro, amino 
and di(lower alkanoyl)amino, 

(e) amino which may have one or two substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy(Iower)alkyl, pheny](lower)a!kyl and 
pyridyl, 
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(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated heteromonocyclic group containing a. 
least one nitrogen atom, which may have one or more 
substi,uent(s) selected from the group consisting of 
carbamoyl, lower .alkanoyl, hydroxy, oxo, phenyl, 
phenyl(lower)alkyl, lower alkyl, 
hydroxy(lower)alky], di(lower)alkylcarbamoyl, 
Piperidyl, pyridyl, pyrimidinyl and 

pyrrolidinylcarbonyl(lower)alkyl, 
R 2 is 

(1) lower alkyl, 

( 2 ) Cj-C, cycloalkyl, 

(3) lower aIkoxy(lower)alkyl, 

( 4 ) C 3-C, cycloalkyl(lower)alkyl, 

(5) N.N-di(lower)alkylamino(Iower)alkyl, 

(6) lower alkylpipcrazinyl(lower)alkyl, ■ 

(7) lower alkylthio(lo wer)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) lower alkanoyloxy(lower)alkyl, 

(10) azabicyclof3.2.2]nonyl(lower)alkyl, 

(ID aryl which may have one or more halogen(s), 

(12) cyano, 

(13) lower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(is) lower alkoxycarbonyl(lower)alkeny), 
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m,. 



R 3 is indoly] or -NH-R* [wherein R 6 is 
d)aryl which may have one or more substituent(s) 
selected from the group consisting of lower alky], 
hydroxy, lower alkoxy, lower alkylthio, 
hydroxy(lower)alkyl, lower alkanoyl, halogen, 
carboxy, esterified carboxy, tetrazolyl, 
lriphenyI(lower)aIkyltetrazolyl, 
hydroxyimino(lower)alkyl, sulfo(lower)aIkyl, 
«etrazolyl(lower)alkyl, and di(lo wer)alkylamido, 
(2)pyridyl which may have one or more lower alkyl(s), 



or 



(3)C,-C S cycloalkylj, 
R* is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen or 

(4) di(Jower)alkylamino, 

whh proviso tha, when R* is hydrogen, then R* is , ower 
alkyl or C,-C 8 cycloalkyl(lower)alkyl, 

or a pharmaceutical^ acceptable salt thereof. 

A compound of claim 1, 
wherein R 1 is 

(1) methyl. 
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10 



15 



20 



25 



17^^)34 



(2) hydroxyethy], 

(3) acetoxyethyl, 

(4) pyridylmethyl, imidazolylmethyl 

or lhienylmethyl, each of which may have one 
or more sub S titucnl(s) selected from the group 
consisting of methyl and acetyl, 

(5) benzyl which may have one or more substituent(s) 
selected from the group consisting of acetyl, 

(6) carboxymelhyl, 

(7) ethoxycarbonylmethyl or . -butoxycarbony Imethyl, 
or 

(8) O 
II 

-A -C- R 5 
[wherein 
A is methylene, and 
R s is 

(a) methyl, ethyl or t-butyl, 

(b) cyclopropyl, cyclopcntyl, cyclohexyl, 
cycloheptyl or cyclooclyl, 

(c) adamantyl, 

(d) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
carboxymethoxy, cthoxycarbonylmelhoxy, 
nilro, amino and diacetylamino, 
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(e) amino which may have one or two 
substituent(s) selected from the group 
consisting of methyl, ethyl, t-butyl, 
isopropyl, hydroxyethyl, 
isobutyl, 1-methyl-l-phenylethyl and 
pyridyl, 

(f) azabicyclo[3.2.2]nonyl, or 
(g) pyrrolidinyl, piperidyl, azacycloheptyl, 
azacyclooctyl, piperazinyl or 
morpholinyl, each of which may have 
one or more substituent(s) selected 
from the group consisting of carbamoyl, 
acetyl, hydroxy, oxo, phenyl, benzyl, 
methyl, hydroxymethyl, hydroxy et hyl, 
diethylcarbamoyl, piperidyl, 
pyridyl, pyrimidinyl and 
pyrrolidinylcarbonylmethyl], 

R 2 is 

(1) methyl, ethyl, isopropyl, isobutyl, butyl or 
isopentyl, 

(2) cyclopropyl or cyclohexyl, 

(3) methoxymcthyl, 

(4) cyclohexylmethyl, 

(5) N,N-dimethylaminomethyl, 

(6) methylpiperazinylmethyl, 
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60 



65 



70 



75 
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(7) methylthiomethyl, 

(8) hydroxymethyl, 

(9) acctoxymethyl, 

(10) (3-a Z abicyclo[3.2.2]non-3- y |) methyl) 

(U) Phenyl which may have one or more fluorine(s), 

(12) cyano, 

(13) formyl, 

(14) carboxyvinyl, or 

(15) ethoxycarbonylvinyl, 

R 3 is indolyl or -NH-R 6 [wherein R* is 
(1) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, mcthoxy, 
methylthio, hydroxymethyl, formyl, acetyl, 
chlorine, bromine, carboxy, t-butoxycarbonyl, 
'etrazolyj, triphcnylmethyltetrazolyl, 
hydroxyiminomethyl, hydroxyiminoethyl, 
sulfoethyl, tetrazolylmethyl and 
N,N-dimethylamino, 

(2) pyridyl which may have one or more 
methyl(s), or 

(3) cyclohexyl], 
R 4 is 

(1) hydrogen, 

(2) methyl, ethyl or isopropyl, 
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(3) chlorine, or 

(4) N,N-dimethylamino, 

with proviso that when R 4 is hydrogen, then R- is 
isopropyl, isobutyl, methyl, isopentyl, 
ethyj, butyl or cyclo hexylmethyl, 

pharmaceutically acceptable salt thereof. 



wherein R= is lower alkyl or C 3 -C 5 cycloalkyl, 

R 4 is lower alkyl, 

R 5 is C 3 -C s cycloalkyl, 

R 6 is lower alkylphenyl and 

A is lower alkylene, 

a pharmaceutically acceptable salt thereof. 



A compound of claim 1, which is a compound of the formula: 



5. A compound of claim 1, which i 



is a compound of the formula: 




0 
II 

NH-C-NH-R* 
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o 



or 




wherein R- is lower alkyl or C 3 -C a cycloalkyl, 

R 4 is lower alkyl, 

R 5 is C 3 -C s cycloalkyl, 

R 6 is lower alkylphenyl and 

A is lower alkylene, 

or a pharmaceutical^ acceptable salt thereof. 

A process for preparing a compound of the formula; 
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Wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(lower)alkyl; 

(4) heterocyclic(lower)alkyl which may have one or more 
suitable substituent(s); 

(5) aryI(lower)alkyI which may have one or more suitable 
substituent(s); 

(6) carboxy(lower)alkyl; 

(7) protected carboxy(io \ver)alkyl; or 

(8) O 
II 

-A- C- R 5 
[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 

(b) C.-Cj, cycloalkyl, 

(c) adamantyl, 
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(d) aryl which may have one or more suitable 
substituent(s), 

(e) amino which may have one or two suitable 
substituent(s), 

(0 azabicyclo[3.2.2]nonyl, or 

(g) saturated heteromonocyclic group containing 

at leas, one nitrogen atom, which may have one 

or more suitable substituent(s)], 

R 2 is 

(1) lower alkyl, 

( 2 ) QrC, cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

(4) C 3 -C s cycloalkyl(lower)alkyl, 

(5) N, N-di(lower)alkyJamino(Iower)aIkyl, 

(6) lower alkylpiperazinyl(lower)alkyl, 

(7) lower alkylthio(lower)alkyl > 

(8) hydroxy(lower)alkyl, 

(9) protected hydroxy(lo wer)alkyl, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl ) 
(H)aryl which may have one or more suitable 

substituent(s), 

(12) cyano, 

(13) lower alkanoy], 

(14) carboxy(lower)alkenyl, or 

(15, estcrified carboxy(lo wer)alkenyl, 
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R J is indolyl or-NH-R 4 [wherein R< is 

CI) aryl which may haye one Qf ^ ^ 

substituent(s), 

(2) pyridyl which may have SnP ~ 

7 nave one or more suitable 

substituent(s), or 

( 3 ) C 3 -C, cycloalkyl], and 
is 

(!) hydrogen, 

(2) lower alkyl, 

( 3 ) halogen, or 

(4) di ( low er)alkyIamino, 



WI 'h proviso that when R* is hydrogen, then R 1 j s | ower ^ j 
0f C3 * C « c y cl oalkyl(lower)alkyl, 
°r a salt thereof 



w hich comprises, 
(!) reactin 



g a compound of the formul 



* (II): 



R2 



(ID 
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75 



° R and R arc cach as defincd ^ ^ ^ 

reactive derivarivpc *t »k 

-at 1Ves at the ami no group or a salt thereof with 
a impound of the formula (III); 



80 



0 

II 

HO — C — R3 



(HI) 



-herein R> is each as defined 



Privative or a salt thereof 



above, or its reactive 



(I): 



'ogive a compound of the f 0 



rmula 



85 




(2) ^^^^"ncloftheforrnula (IV): 
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wherein R\ R J f and R< are each as defined above, or a salt 
thereof with a compound of the formula (V): 

X-R' 
(V) 

wherein R' is as defined above, X is halogen.or a salt thereof 
to give a compound of the formula (I): 

R 1 




wherein R\ R\ R> and R < arc each as defined 
or a salt thereof, 
(3) reacting a compound of the formula (VI): 




II 

NH- C-R 3 



wherein R», R>, R< and A are each as defined above, 
or its reactive derivative at the carboxy group or a 
salt thereof with a compound of the formula (VII): 
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hnQ 

(VII) 



herein -NO ,v 

^ 15 sat «"ted hetero monocycIic pr 

8 Jeast °ne nitrogen atom which 

or the formula (I a ); 
0 




via; 

" * »" -hereof, or a "" Ch "^a6 0ve , 

A-COOH 
R<-4 (I \ Krtf ii 

"NH-C-R3 
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wherein R«, R>, r< and A are cach as defjned 

or its reactive derivative at the carboxy group or a 

salt thereof with a compound of the formula (VIII): 



R 8 

(vni) 



wherein R ? is hydrogen, lower alkyl, or 
hydroxy(]ow e r)alkyl, R* is lower alkyl, 
hydroxy(low cr) alkyl ( aryl(lo wer)alkyl or pyridyl, or its 
reactive derivative at the imino group or a salt thereof to 
give a compound of the formula (lb): 




w herein R 2 R 3 r * d' r» „ . . 

* . k ■ K , K , R and A are each as defined 

above, or a salt thereof. 
A pharmaceutical composition which comprises, as an active 
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ingredient, a compound of claim 1 or a pharmaceutical 
acceptable salt thereof in admixture with pharmaceutical^ 
acceptable carriers. 



9. A use of compound of claim 1 or a pharmaceutical^ acceptable 
saJt thereof as a cholecystokinin antagonist. 

10. A method for treating or preventing cholecystokinin-mediated 
diseases which comprises administering a compound of claim 1 or 
a pharmaceutical^ acceptable salt thereof to human or animals. 

11. A process for preparing a pharmaceutical composition which 
comprises admixing a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof with a pharmaceutical^ acceptable 
carrier. 
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